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* NOTICES * 



• 



JPO and NCIPX are not responsible £or any 
daxaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is NOX when the air-fuel ratio of the flowing exhaust gas is Lean. It absorbs. NOX absorbed when 
the air-fuel ratio of the flowing exhaust gas became rich NOX emitted and returned with the reducing agent 
contained in exhaust gas An absorbent is arranged in an engine flueway. This NOX It is NOX in exhaust gas in 
the engine flueway of an absorbent lower stream of a river. In the exhaust emission control device of the 
internal combustion engine which has arranged the sensor which can detect concentration NOX the max 
presumed to absorb to an absorbent — NOX With the estimate of an absorbed amount NOX It sets, when the 
air-fuel ratio of the exhaust gas which flows into an absorbent is Lean, and it is NOX. NOX presumed to be 
attained by the absorbent A correction means to correct the estimate of rate of absorption using the output of the 
above-mentioned sensor, These maximum NOX(s) The estimate of an absorbed amount, and NOX The estimate 
of rate of absorption is used and it is NOX. NOX absorbed by the absorbent NOX for computing an amount 
Exhaust emission control device of the internal combustion engine possessing an absorbed amount calculation 
means. 

[Claim 2] Above NOX NOX computed by the absorbed amount calculation means It is NOX when an absorbed 
amount exceeds a decision value. Exhaust emission control device of the internal combustion engine according 
to claim 1 which switched richly the air-fuel ratio of the exhaust gas which flows into an absorbent from Lean. 
[Claim 3] The above-mentioned sensor can detect the ammonia concentration in exhaust gas, and the above- 
mentioned correction means is NOX. It sets, when the air-fuel ratio of the exhaust gas which flows into an 
absorbent is rich, and it is NOX. NOX presumed to be attained by the absorbent The estimate of a reduction rate 
is corrected using the output of the above-mentioned sensor. Above NOX An absorbed amount calculation 
means is [ the estimate of a maximum NOX absorbed amount, and ] NOX. The estimate of rate of absorption, 
and NOX The estimate of a reduction rate is used and it is NOX. NOX absorbed by the absorbent Exhaust 
emission control device of the internal combustion engine according to claim 2 which computes an amount. 
[Claim 4] It is Above NOX when the above-mentioned decision value is made into the 1st decision value. NOX 
computed by the absorbed amount calculation means It is NOX when an absorbed amount is less than the 2nd 
decision value other than this 1st decision value. Exhaust emission control device of the internal combustion 
engine according to claim 3 which switched the air-fuel ratio of the exhaust gas which flows into an absorbent 
to Lean since it was rich. 

[Claim 5] the 1st decision value of the above - max - NOX Exhaust emission control device of the internal 
combustion engine according to claim 4 whose 2nd decision value of the above it is the value of the rate 
beforehand defined to the estimate of an absorbed amount, and is zero. 

[Claim 6] Above NOX NOX computed by the absorbed amount calculation means It is NOX when the output 
value of the above-mentioned sensor exceeds a reference value, even if the absorbed amount was not less than 
the 2nd decision value. Exhaust emission control device of the internal combustion engine according to claim 4 
which switched the air-fuel ratio of the exhaust gas which flows into an absorbent to Lean since it was rich. 
[Claim 7] NOX NOX which flows into an absorbent lower stream of a river An amount and NOX the max of an 
absorbent ~ NOX With an absorbed amount NOX NOX in an absorbent It asks for the relational expression 
materialized between rate of absorption beforehand. NOX NOX which flows into an absorbent lower stream of 
a river NOX which computed the amount based on the output of the above-mentioned sensor, and was 
computed thus substituting an amount for the above-mentioned relational expression — max — NOX With the 
estimate of an absorbed amount NOX Exhaust emission control device of the internal combustion engine 
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according to claim 1 which^^Hnputed the estimate of rate of absorption. 



[Translation done.] 
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DETAILED DESCRIPTION 



PDetailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an intemal combustion engine's exhaust emission control 

device. 

[0002] 

Pescription of the Prior Art] NOX for purifying the nitrogen oxides (NOX) in the exhaust gas discharged from 
an intemal combustion engine's combustion chamber The exhaust emission control device which has arranged 
the purification catalyst in an engine flueway is well-known. NOX It is NOX when the air-fuel ratio of the 
exhaust gas which flows as a purification catalyst is Lean. NOX absorbed when it absorbed and the air-fuel 
ratio of the flowing exhaust gas became rich NOX emitted and returned with the reducing agent contained in 
exhaust gas The absorbent is known. Such NOX NOX absorbable in an absorbent Amount, i.e., the maximum 
NOX, A limitation is in an absorbed amount. And NOX NOX absorbed by the absorbent An amount is this 
maximum NOX. It is NOX if an absorbed amount is exceeded. An absorbent is already NOX. It cannot absorb 
but, for this reason, is NOX. It is NOX to an absorbent lower stream of a river. It will flow out. then, NOX 
NOX absorbed by the absorbent an amount — max - NOX before exceeding an absorbed amount - NOX the 
air-fuel ratio of the exhaust gas which flows into an absorbent — from Lean — rich — switching ~ NOX An 
absorbent to NOX It is necessary to emit and return. 

[0003] here ~ NOX An absorbent to NOX in order to emit and return to suitable timing ~ NOX NOX absorbed 
by the absorbent an amount — grasping - this NOX an amount — max - NOX It is necessary to judge whether 
it is over the absorbed amount. Thus, NOX NOX absorbed by the absorbent The approach for grasping an 
amount is indicated by JP,8-296472,A. With the official report concerned, it is NOX. It is NOX to a catalyst. 
While adsorbing, it sets under a predetermined condition, and it is NOX. NOX made to stick to a catalyst 
Amount (namely, NOX rate of adsorption), NOX the max which can stick to a catalyst at the maximum - NOX 
the formula which used the amount of adsorption as a part of parameter — being based - the inside of a 
predetermined period - NOX NOX by which a catalyst is adsorbed The amount of adsorption is computed. 
This NOX The amount of adsorption is integrated and it is total NOX. The amount of adsorption is computed 
and, on the other hand, it is NOX. A catalyst to NOX While being emitted, it sets under a predetermined 
condition, and it is NOX. NOX emitted from a catalyst Amount (namely, NOX emission rate), The maximum 
NOX It is based on the formula which used the amount of adsorption as a part of parameter, and is NOX within 
a predetermined period. NOX emitted from a catalyst A burst size is computed. This NOX It is total NOX about 
a burst size. NOX which is carrying out current adsorption by lengthening from the amount of adsorption He is 
trying to compute an amount. 
[0004] 

[Problem(s) to be Solved by the Invention] by the way, max ~ NOX The amount of adsorption and NOX A rate 
of adsorption and NOX an emission rate - NOX It changes with changes of state (for example, degradation) of 
a catalyst etc. however - the above-mentioned official report - NOX a value fixed regardless of the condition 
of a catalyst ~ max — NOX The amount of adsorption and NOX A rate of adsorption and NOX It is used as an 
emission rate. Therefore, with an approach given in the above-mentioned official report, it is NOX. Total NOX 
by which the catalyst is adsorbed An amount cannot be grasped correctly. Then, the purpose of this invention is 
NOX. NOX absorbed by the absorbent It is in grasping an amount correctly. 
[0005] 
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[Means for Solving the Problem] It is NOX when the air-fuel ratio of the exhaust gas which flows in the 1st 
invention is Lean, in order to solve the above-mentioned technical problem. It absorbs. NOX absorbed when the 
air-fuel ratio of the flowing exhaust gas became rich NOX emitted and returned with the reducing agent 
contained in exhaust gas An absorbent is arranged in an engine flueway. This NOX It is NOX in exhaust gas in 
the engine flueway of an absorbent lower stream of a river. In the exhaust emission control device of the 
internal combustion engine which has arranged the sensor which can detect concentration NOX the max 
presumed to absorb to an absorbent ~ NOX With the estimate of an absorbed amount NOX It sets, when the 
air-fuel ratio of the exhaust gas which flows into an absorbent is Lean, and it is NOX. NOX presumed to be 
attained by the absorbent A correction means to correct the estimate of rate of absorption using the output of the 
above-mentioned sensor, These maximum NOX(s) The estimate of an absorbed amount, and NOX The estimate 
of rate of absorption is used and it is NOX. NOX absorbed by the absorbent NOX for computing an amount An 
absorbed amount calculation means is provided, according to this — NOX NOX absorbed by the absorbent the 
max used in order to compute an amount - NOX An absorbed amount and NOX rate of absorption — NOX It is 
corrected based on the output of the sensor which can detect concentration. 

[0006] In the 2nd invention, it sets to the 1st invention, and is Above NOX. NOX computed by the absorbed 
amount calculation means It is NOX when an absorbed amount exceeds a decision value. The air-fuel ratio of 
the exhaust gas which flows into an absorbent is richly switched from Lean. In the 3rd invention, the above- 
mentioned sensor can detect the ammonia concentration in exhaust gas in the 2nd invention. The above- 
mentioned correction means is NOX. It sets, when the air-fuel ratio of the exhaust gas which flows into an 
absorbent is rich, and it is NOX. NOX presumed to be attained by the absorbent The estimate of a reduction rate 
is corrected using the output of the above-mentioned sensor. Above NOX an absorbed amount calculation 
means - max - NOX The estimate of an absorbed amount, and NOX The estimate of rate of absorption, and 
NOX the estimate of a reduction rate - using ~ NOX NOX absorbed by the absorbent An amount is computed. 
[0007] It is Above NOX when the above-mentioned decision value is made into the 1st decision value in the 3rd 
invention in the 4th invention. NOX computed by the absorbed amount calculation means It is NOX when an 
absorbed amount is less than the 2nd decision value other than this 1st decision value. Since rich, the air-fuel 
ratio of the exhaust gas which flows into an absorbent is switched to Lean, the 5th invention ~ the 4th invention 
— setting — the 1st decision value of the above — max — NOX It is the value of the rate beforehand defined to 
the estimate of an absorbed amount, and the 2nd decision value of the above is zero. 

[0008] In the 6th invention, it sets to the 4th invention, and is Above NOX. NOX computed by the absorbed 
amount calculation means It is NOX when the output value of the above-mentioned sensor exceeds a reference 
value, even if the absorbed amount was not less than the 2nd decision value. Since rich, the air-fuel ratio of the 
exhaust gas which flows into an absorbent is switched to Lean. In the 7th invention, it sets to the 1st invention, 
and is NOX. NOX which flows into an absorbent lower stream of a river Amount, NOX the max of an 
absorbent - NOX An absorbed amount and NOX NOX in an absorbent It asks for the relational expression 
materialized between rate of absorption beforehand. NOX NOX which flows into an absorbent lower stream of 
a river NOX which computed the amount based on the output of the above-mentioned sensor, and was 
computed thus substituting an amount for the above-mentioned relational expression — max ~ NOX The 
estimate of an absorbed amount, and NOX The estimate of rate of absorption is computed. 
[0009] 

[Embodiment of the Invention] Drawing 1 shows the case where this invention is applied to the injection type 
spark-ignition engine in a cylinder. However, this invention is also applicable to a compression ignition type 
internal combustion engine. When drawing 1 is referred to, in an inlet valve and 7, a suction port and 8 show an 
exhaust valve and 9 shows [ the piston at which in 1 an engine body and 2 reciprocate with a cylinder block, 
and 3 reciprocates within a cylinder block 2, the cylinder head by which 4 was fixed on the cylinder block 2, the 
combustion chamber where 5 was formed between a piston 3 and the cylinder head 4, and 6 ] an exhaust air 
port, respectively. As shown in drawing 1 , an ignition plug 10 is arranged in the center section of the internal 
surface of the cylinder head 4, and a fuel injection valve 1 1 is arranged at a cylinder head 4 internal-surface 
periphery. Moreover, on the top face of a piston 3, the cavity 12 prolonged from the lower part of a fuel 
injection valve 11 to the lower part of an ignition plug 10 is formed. 

[0010] The suction port 7 of each gas column is connected with a surge tank 14 through the inhalation-of-air 
branch pipe 13 which corresponds, respectively, and a surge tank 14 is connected with an air cleaner (not 
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shown) through an air intake ouct 15 and an air flow meter 16. In an air intake duct 15, the throttle valve 18 
driven with a step motor 17 is arranged. On the other hand, this exhaust manifold 19 minds the catalytic 
converter 21 and exhaust pipe 22 which carried out the intemal organs of an oxidation catalyst or the three way 
component catalyst 20 by connecting with an exhaust manifold 19, and the exhaust air port 9 of each gas 
column is NOX. It connects with the casing 24 which carried out the intemal organs of the absorbent 23. an 
exhaust manifold 19 and a surge tank 14 ~ recycling exhaust gas (henceforth EGR gas) - it connects mutually 
through a conduit 26 - having - this EGR gas ~ the EGR gas control valve 27 is arranged in a conduit 26. 
[0011] An electronic control unit 31 consists of a digital computer, and RAM (random access memory )33, 
ROM (read-only memory )34, CPU (microprocessor)35, the input port 36, and the output port 37 which were 
mutually connected through the bidirectional bus 32 are provided. An air flow meter 16 generates the output 
voltage proportional to an inhalation air content, and is inputted into input port 36 through A-D converter 38 to 
which this output voltage corresponds. The air-fuel ratio sensor 28 for detecting an air-fuel ratio to an exhaust 
manifold 19 is attached, and it is inputted into input port 36 through A-D converter 38 to which the output 
signal of this air-fuel ratio sensor 28 corresponds. Moreover, NOX In the exhaust pipe 25 connected to the 
outlet of the casing 24 which carried out the intemal organs of the absorbent 23, it is NOX in exhaust gas. It is 
NOX detectable [ both ] about concentration and anmionia concentration. The ammonia sensor 29 and the air- 
fuel ratio sensor 30 are arranged, and they are these [ NOX ]. It is inputted into input port 36 through A-D 
converter 38 to which the output signal of the ammonia sensor 29 and the air-fuel ratio sensor 30 corresponds. 
[0012] Moreover, the load sensor 41 which generates the output voltage proportional to the amount of treading 
in of an accelerator pedal 40 is connected to an accelerator pedal 40, and the output voltage of the load sensor 
41 is inputted into input port 36 through corresponding A-D converter 38. The crank angle sensor 42 generates 
an output pulse, whenever a crankshaft rotates 30 degrees, and this output pulse is inputted into input port 36. In 
CPU35, an engine rotational frequency is calculated from the output pulse of this crank angle sensor 42. On the 
other hand, an output port 37 is connected to an ignition plug 10, a fuel injection valve 1 1, a step motor 17, and 
the EGR control valve 27 through the corresponding drive circuit 39. 

[0013] Next, NOX shown in drawing 1 , referring to drawing 2 The structure of the sensor section of the 
ammonia sensor 29 is explained briefly, if drawing 2 is referred to — NOX from oxygen ion conductivity solid 
electrolyte layers, such as six oxidization zirconias to which the laminating of the sensor section of the ammonia 
sensor 29 was carried out mutually, — becoming — these six solid electrolyte layers — the order from the 
following and a top ~ the 1st - layer LI and the 2nd ~ layer L2 and the 3rd - layer L3 and the 4th ~ layer L4 
and the 5th - layer L5 and 6th layer L6 ** ~ it calls. 

[0014] When drawing 2 is referred to, it is LI the 1st layer. It is L3 the 3rd layer. In between, it is porosity, or 
the 1st diffusion hmitation member 50 in which pore is formed, and the 2nd diffusion limitation member 51 are 
arranged, 52 [ room / 1st ] is formed between these diffusion limitation member 50 and 51, and it is [ 2nd 
diffusion limitation member 51 and ] L2 the 2nd layer. In between, 53 [ room / 2nd ] is formed. Moreover, it is 
L3 the 3rd layer. It is L5 the 5th layer. In between, the atmospheric-air room 54 which is open for free passage 
in the open air is formed. On the other hand, the outer edge surface of the 1st diffusion limitation member 50 
touches exhaust gas. Therefore, exhaust gas flows in 1st room 52 through the 1st diffusion limitation member 
50, and the inside of 1st room 52 is thus filled with exhaust gas. 

[0015] the 1st which faces 52 the 1st room on the other hand ~ layer LI on inner skin, the 1st pump electrode 
55 of a cathode side forms - having - the 1st - layer LI On the peripheral face, the 1st pump electrode 56 of 
an anode plate side is formed, and an electrical potential difference is impressed according to the 1st pump 
voltage source 57 between these 1st pump electrode 55 and 56. The oxygen contained in the exhaust gas in 1st 
room 52 when an electrical potential difference is impressed between the 1st pump electrode 55 and 56 contacts 
the 1st pump electrode 55 of a cathode side, and serves as oxygen ion, and this oxygen ion is LI the 1st layer. 
Inside is turned to the 1st pump electrode 56 of an anode plate side, and it flows. Therefore, the oxygen 
contained in the exhaust gas in 1st room 52 is LI the 1st layer. The amount of oxygen which will move in 
inside, will be pumped out outside and pumped out outside at this time increases, so that the electrical potential 
difference of the 1st pump voltage source 57 becomes high. 

[0016] the 3rd which, on the other hand, faces the atmospheric-air room 54 - layer L3 The reference electrode 
58 is formed on inner skin. By the way, in an oxygen ion conductivity solid electrolyte, if a difference is in an 
oxygen density in the both sides of a solid electrolyte layer, oxygen ion will move towards a low oxygen 
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density side in the inside of a solid electrolyte layer from a high oxygen density side, in the example shown in 
drawing 2 , since the oxygen density in the atmospheric-air room 54 is higher than the oxygen density in 1st 
room 52, the oxygen in the atmospheric-air room 54 contacts a reference electrode 58 ~ a charge — receiving — 
oxygen ion — becoming — this oxygen ion — the 3rd — layer L3 and the 2nd — layer L2 and the 1st — layer LI It 
moves in inside and a charge is emitted in the 1st pump electrode 55 of a cathode side. Consequently, electrical 
potential difference VO shown with the sign 59 between the reference electrode 58 and the 1st pump electrode 
55 of a cathode side It generates. This electrical potential difference VO It is proportional to an oxygen density 
difference with the inside of the atmospheric pressure room 54 and 1st room 52. 

[0017] At the example shown in drawing 2 , it is this electrical potential difference VO. Feedback control of the 
electrical potential difference of the 1st pump voltage source 57 is carried out so that it may be in agreement 
with the electrical potential difference produced when the oxygen density in 1st room 52 is 1 p.p.m. That is, the 
oxygen in 1st room 52 is LI the 1st layer so that the oxygen density in 1st room 52 may serve as 1 p.p.m. It 
passes, and it is pumped out and the oxygen density in 1st room 52 is maintained by it at 1 p.p.m. 
[0018] In addition, the 1st pump electrode 55 of a cathode side is NOX. NOX which receives, and is formed 
from the alloy with the ingredient Au with low reducibility, for example, gold, and Platinum Pt, therefore is 
contained in exhaust gas Within 1st room 52, it is hardly returned. Therefore, this NOX It flows in 2nd room 53 
through the 2nd diffusion limitation member 51. the 1st which faces 53 the 2nd room on the other hand ~ layer 
LI On inner skin, the 2nd pump electrode 60 of a cathode side is formed, and an electrical potential difference 
is impressed according to the 2nd pump voltage source 61 between this 2nd pump electrode 60 of a cathode 
side, and the 1st pump electrode 56 of an anode plate side. The oxygen contained in the exhaust gas in 2nd 
room 53 when an electrical potential difference is impressed between these pumps electrode 60 and 56 contacts 
the 2nd pump electrode 60 of a cathode side, and serves as oxygen ion, and this oxygen ion is LI the 1st layer. 
Inside is turned to the 1st pump electrode 56 of an anode plate side, and it flows. Therefore, the oxygen 
contained in the exhaust gas in 2nd room 53 is LI the 1st layer. The amount of oxygen which will move in 
inside, will be pumped out outside and pumped out outside at this time increases, so that the electrical potential 
difference of the 2nd pump voltage source 61 becomes high. 

[0019] On the other hand, if a difference is in an oxygen density in the both sides of a solid electrolyte layer in 
an oxygen ion conductivity solid electrolyte as mentioned above, oxygen ion will move towards a low oxygen 
density side in the inside of a sohd electrolyte layer from a high oxygen density side, in the example shown in 
drawing 2 , since the oxygen density in the atmospheric-air room 54 is higher than the oxygen density in 2nd 
room 53, the oxygen in the atmospheric-air room 54 contacts a reference electrode 58 - a charge — receiving - 
oxygen ion ~ becoming - this oxygen ion - the 3rd — layer L3 and the 2nd ~ layer L2 and the 1st — layer LI It 
moves in inside and a charge is emitted in the 2nd pump electrode 60 of a cathode side. Consequently, electrical 
potential difference VI shown with the sign 62 between the reference electrode 58 and the 2nd pump electrode 
60 of a cathode side It generates. This electrical potential difference VI It is proportional to an oxygen density 
difference with the inside of the atmospheric pressure room 54 and 2nd room 53. 

[0020] At the example shown in drawing 2 , it is this electrical potential difference VI. Feedback control of the 
electrical potential difference of the 2nd pump voltage source 61 is carried out so that it may be in agreement 
with the electrical potential difference produced when the oxygen densities in 2nd room 53 are 0.01 p.p.m. That 
is, the oxygen in 2nd room 53 is LI the 1st layer so that the oxygen density in 2nd room 53 may serve as 0.01 
p.p.m. It passes, and it is pumped out and the oxygen density in 2nd room 53 is maintained by it at 0.01 p.p.m. 
[0021] In addition, the 2nd pump electrode 60 of a cathode side is also NOX. NOX which receives, and is 
formed from the alloy with the ingredient Au with low reducibility, for example, gold, and Platinum Pt, 
therefore is contained in exhaust gas Even if it contacts the 2nd pump electrode 60 of a cathode side, it is hardly 
returned, the 3rd which faces 53 the 2nd room on the other hand - layer L3 an inner skin top - NOX The 
cathode side pump electrode 63 for detection is formed. This cathode side pump electrode 63 is NOX. It is 
formed from the ingredient Rh which receives and has strong reducibility, for example, a rhodium, and 
Platinum Pt. Therefore, NOX in 2nd room 53 and NO which occupies most in fact set on the cathode side pump 
electrode 63, and it is N2. 02 It is decomposed. 02 by which the fixed electrical potential difference 64 is 
impressed between this cathode side pump electrode 63 and reference electrode 58 as shown in drawing 2 , 
therefore decomposition generation was carried out on the cathode side pump electrode 63 It becomes oxygen 
ion and is L3 the 3rd layer. Inside is turned to a reference electrode 58 and it moves. Current II shown with the 
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sign 65 proportional to this amount of oxygen ion between the cathode side pump electrode 63 and the reference 
electrode 58 at this time It flows. 

[0022] As mentioned above, within 1st room 52, it is NOX. It is hardly returned and oxygen hardly exists in 
2nd room 53. therefore, current II NOX contained in exhaust gas it is proportional to concentration ~ ******** 
— thus — current II from ~ the NOX concentration in exhaust gas can be detected. Ammonia NH3 contained in 
exhaust gas on the other hand It is decomposed by NO and H2 O in 1st room 52 (4NH3+502 ->4NO+6H2 O), 
and this decomposed NO flows in 2nd room 53 through the 2nd diffusion limitation member 51. It sets on the 
cathode side pump electrode 63, and this NO is N2. 02 02 by which decomposition generation was 
decomposed and carried out It becomes oxygen ion and is L3 the 3rd layer. Inside is turned to a reference 
electrode 58 and it moves, this time — current II NIC contained in exhaust gas concentration — it is 
proportional — thus — current II from — NH3 in exhaust gas Concentration can be detected. 
[0023] Drawing 3 is a current 11. NOX in exhaust gas Concentration and NH3 Relation with concentration is 
shown. Drawing 3 to current II NOX in exhaust gas Concentration and NH3 It turns out that it is proportional 
to concentration. Current 12 which the amount of oxygen pumped out of 52 by the 1st room of the exterior 
increased on the other hand, so that the oxygen density in exhaust gas was high (i.e., so that the air-fuel ratio 
was Lean), and was shown with the sign 66 It increases, therefore, this current 12 from ~ the air-fuel ratio of 
exhaust gas is detectable. 

[0024] In addition, it is L5 the 5th layer. 6th layer L6 In between, it is NOX. The electric heater 67 for heating 
the sensor section of the ammonia sensor 29 is arranged, and it is NOX by this electric heater 67. The sensor 
section of the ammonia sensor 29 is heated from 700 degrees C to 800 degrees C. Drawing 4 is NOX. If output 
voltage [ of the air-fuel ratio sensor 30 arranged in the exhaust pipe 25 of absorbent 23 lower stream of a river ] 
E (V), i.e., a general expression, is used, the output-signal level of an air-fuel ratio detection means is shown. 
The air-fuel ratio sensor 30 generates the output voltage of 0.9 (V) extent, when the. air-fuel ratio of exhaust gas 
is rich, and when the air-fuel ratio of exhaust gas is Lean, it generates the output voltage of 0.1 (V) extent, so 
that drawing 4 may show. That is, the output-signal level which shows that the output-signal level which shows 
a rich thing in the example shown in drawing 4 is 0.9 (V), and is Lean is 0.1 (V). 

[0025] on the other hand, it mentioned above — as ~ NOX Current 12 of the anmionia sensor 29 from ~ the air- 
fuel ratio of exhaust gas — being detectable — therefore ~ as an air-fuel ratio detection means ~ NOX The 
anmionia sensor 29 can also be used. In this case, it is not necessary to form the air-fuel ratio sensor 30. Next, 
the fuel-injection control of an internal combustion engine shown in drawing 1 is explained, referring to 
drawing 5 (A). In addition, in drawing 5 (A), the axis of ordinate expresses engine load Q/N (inhalation air 
content Q / engine rotational frequency N), and the axis of abscissa expresses the engine rotational frequency N. 

[0026] It sets to drawing 5 (A) and is a continuous line XI. Stratification combustion is performed in a 
operating range by the side of a low load. That is, as shown in drawing 1 at this time. Fuel F is injected towards 
the inside of a cavity 12 in the compression stroke last stage from a fuel injection valve 11. This fuel is guided 
by the inner skin of a cavity 12, and forms gaseous mixture in the circumference of an ignition plug 10, and an 
ignition plug 10 carries out [ this gaseous mixture ] ignition combustion. At this time, the average air-fuel ratio 
in a combustion chamber 5 serves as Lean. 

[0027] on the other hand ~ drawing 5 (A) - setting - continuous line XI in the field by the side of a heavy 
load, a fuel injects an inhalation-of-air line from a fuel injection valve 1 1 to inside — having — this time — 
homogeneity — gaseous mixture ~ combustion is performed, in addition, continuous line XI The chain line X2 
between — the basis of the Lean air-fuel ratio — homogeneity — gaseous mixture — combustion carries out — 
having — the chain line X2 The chain line X3 between ~ the basis of theoretical air fuel ratio - homogeneity - 
gaseous mixture — combustion carries out — having — the chain line X3 a heavy load side ~ the basis of a rich 
air-fuel ratio — homogeneity — gaseous mixture — combustion is performed. 

[0028] As the basic fuel oil consumption TAU required to consider as theoretical air fuel ratio showed the air- 
fuel ratio to drawing 5 (B) by this invention, it memorizes in ROM34 beforehand in the form of a map as a 
function of engine load Q/N and the engine rotational frequency N. The final fuel oil consumption TAUO (=K- 
TAU) is computed by carrying out the multiplication of the correction factor K to this basic fuel oil 
consumption TAU fundamentally (the multiplication of the correction factor KS is further carried out so that it 
may mention later depending on the case). This correction factor K is beforehand memorized in ROM34 in the 
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form of a map as a function ofengine load Q/N and the engine rotational frequency N, as shown in drawing 5 
(C). 

[0029] The value of this correction factor K is the chain line X2 of drawing 5 (A) with which combustion is 
performed under the Lean air-fuel ratio. The chain line X3 of drawing 5 (A) with which it is smaller than 1.0 in 
a operating range by the side of a low load with the chain line, and combustion is performed under a rich air- 
fuel ratio In a operating range by the side of a heavy load, it becomes larger than 1.0. Moreover, this correction 
factor K is the chain line X2. Chain line X3 In the operating range of a between, it is referred to as 1.0, and at 
this time, based on the output signal of the air-fuel ratio sensor 28, feedback control of the air-fuel ratio is 
carried out so that it may become theoretical air fuel ratio. 

[0030] NOX arranged in an engine flueway An absorbent 23 makes an alumina support and at least one chosen 
from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like 
Calcium calcium. Lanthanum La, and rare earth like Yttrium Y and noble metals like Platinum Pt are supported 
on this support. In this case, NOX which arranges the particulate filter which consists of a cordylite in casing 
24, and makes an alumina support on this particulate filter An absorbent 23 can also be made to support. 
[0031] Even if it is which case, an engine inhalation-of-air path, A combustion chamber 5 and NOX It is this 
NOX if the ratio of the amount of air to the amount of the fuel (hydrocarbon) supplied in the flueway of the 
absorbent 23 upstream is called the air-fuel ratio of the inflow exhaust gas to the NOX absorbent 23. An 
absorbent 23 is NOX when the air-fuel ratio of inflow exhaust gas is Lean. It absorbs. The air-fuel ratio of 
inflow exhaust gas is theoretical air fuel ratio or NOX absorbed when it became rich. NOX to emit An 
absorption/emission action is performed. 

[0032] This NOX It will be NOX if an absorbent 23 is arranged in an engine flueway. An absorbent 23 is 
actually NOX. Although an absorption/emission action is performed, there is also a part which is not clear about 
the detailed mechanism of this absorption/emission action. However, it is thought that this absorption/emission 
action is performed by the mechanism as shown in drawing 6 . Next, it becomes the same mechanism even if it 
uses other noble metals, alkali metal, an alkaline earth, and rare earth, although this mechanism is explained 
taking the case of the case where Platinum Pt and Barium Ba are made to support, on support. 
[0033] In the internal combustion engine which showed drawing 1 , combustion is performed for an air-fuel 
ratio in the state of Lean in the operational status of most with high operating frequency. Thus, when 
combustion was performed in the state of Lean, as the oxygen density in exhaust gas has a high air-fuel ratio 
and it showed drawing 6 (A) at this time, it is these oxygen 02. It adheres to the front face of Platinum Pt in the 
form of 02- or 02-. On the other hand, NO in inflow exhaust gas reacts with 02- or 02- on the front face of 
Platinum Pt, and is N02. It becomes (2 N0+02 ->2N02). Subsequentiy, generated N02 Being absorbed in an 
absorbent and combining with the barium oxide BaO oxidizing on Platinum Pt, a part is diffused in an 
absorbent in the form of nitrate ion N03-, as shown in drawing 6 (A). Thus, NOX NOX It is absorbed in an 
absorbent 23. As long as the oxygen density in inflow exhaust gas is high, it is N02 in the front face of 
Platinum Pt. It is generated and is NOX of an absorbent. It is N02 unless absorptance is saturated. It is absorbed 
in an absorbent and nitrate ion N03- is generated. 

[0034] On the other hand, if the air-fuel ratio of inflow exhaust gas is made rich, the oxygen density in inflow 
exhaust gas will fall, consequentiy it is N02 in the front face of Platinum Pt. The amount of generation falls. 
N02 When the amount of generation falls, a reaction goes to hard flow (N03->N02), and nitrate ion N03- in 
an absorbent is N02 thus. It is emitted from an absorbent in a form, this time - NOX NOX emitted from the 
absorbent 23 unbumt [ which is contained in inflow exhaust gas as shown in drawing 6 (B) / a lot of ] — you 
react with HC and CO and it is made to return Thus, it is N02 on the front face of Platinum Pt. When it stops 
existing, it is N02 from an absorbent to the degree from a degree. It is emitted. Therefore, if the air-fuel ratio of 
inflow exhaust gas is made rich, it is the NOX absorbent 23 to NOX to the inside of a short time. It is emitted 
and, moreover, is this emitted NOX. Since it is returned, it is NOX in atmospheric air. It is not discharged. 
[0035] In addition, it is NOX even if it makes the air-fuel ratio of inflow exhaust gas into theoretical air fuel 
ratio in this case. An absorbent 23 to NOX It is emitted, however — the case where the air-fuel ratio of inflow 
exhaust gas is made into theoretical air fuel ratio - NOX An absorbent 23 to NOX gradually - ****-- the total 
absorbed by the NOX absorbent 23 since it is not emitted - NOX Time amount long a littie to making it emit is 
required. By the way, NOX NOX of an absorbent 23 There is a limitation in absorptance, therefore it is NOX. 
NOX of an absorbent 23 It is NOX before absorptance is saturated. An absorbent 23 to NOX It is necessary to 
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make it emit. However, NOX An absorbent 23 is NOX. They are almost all NOX(s) contained in exhaust gas 
while absorptance is enough. It is NOX although absorbed. If the limitation of absorptance is approached, they 
are a part of NOX(s). It cannot absorb and is NOX thus. An absorbent 23 is NOX. It is NOX if the limitation of 
absorptance is approached. NOX which flows out of an absorbent 23 into a lower stream of a river An amount 
begins to increase. 

[0036] then - the 1st example of this invention - NOX Total NOX absorbed by the absorbent 23 an absorbed 
amount - presuming - this NOX an absorbed amount - max - NOX the time of approaching an absorbed 
amount - NOX the air-fuel ratio of the exhaust gas which flows into an absorbent 23 - temporary ~ rich - 
carrying out - NOX An absorbent 23 to NOX He is trying to make it emit. In this case, NOX The approach of 
making rich the air-fuel ratio of the exhaust gas which flows into an absorbent 23 has various approaches. For 
example, by making rich the average air-fuel ratio of the gaseous mixture in a combustion chamber 5, the air- 
fuel ratio of exhaust gas can also be made rich, when an expansion line injects the fuel of the addition of the last 
stage or an exhaust air line to inside, the air-fuel ratio of exhaust gas can also be made rich, or it is NOX. The 
air-fuel ratio of exhaust gas can also be made rich by injecting an additional fuel in the flueway of the absorbent 
23 upstream, the example of this invention - the basis of the 1st approach, i.e., a rich air-fuel ratio, - 
homogeneity - gaseous mixture — it is made to make the air-fuel ratio of exhaust gas rich by making it bum. 
[0037] By the way, in exhaust gas, it is SOX. It is contained and is NOX. In an absorbent 23, it is not only NOX 
but SOX. It is absorbed. This NOX SOX to an absorbent 23 An absorption mechanism is NOX. It is thought 
that it is the same as an absorption mechanism. Namely, NOX When it explained taking the case of the case 
where Platinum Pt and Barium Ba are made to support, on support like the time of explaining an absorption 
mechanism, as it mentioned above When the air-fuel ratio of inflow exhaust gas is Lean, it is oxygen 02. It has 
adhered to the front face of Platinum Pt in the form of 02- or 02-, and is S02 in inflow exhaust gas. It reacts 
with 02- or 02- on the front face of Platinum Pt, and is S03. It becomes. Subsequently, generated S03 A part 
is the sulfate BaS04 spread and stabilized in the absorbent in the form of sulfate ion S042- while it was 
absorbed in the absorbent and combining with the barium oxide BaO, oxidizing further on Platinum Pt. It 
generates. 

[0038] However, this sulfate BaS04 It is a sulfate BaS04 only at it having been stable, and having been hard to 
decompose and having only made rich the air-fuel ratio of inflow exhaust gas. It remains as it is, without being 
decomposed. Therefore, NOX It is a sulfate BaS04 as time amount passes in an absorbent 23. It is NOX as it 
will increase and time amount passes thus. NOX which an absorbent 23 may absorb An amount will fall. That 
is, it is NOX as time amount passes. An absorbent 23 will deteriorate. 

[0039] However, it is NOX in this case. It is NOX if the temperature of an absorbent 23 turns into more than 
constant temperature, for example, 600 degrees C. It sets in an absorbent 23 and is a sulfate BaS04. It 
decomposes and is NOX at this time. It is NOX if the air-fuel ratio of the exhaust gas which flows into an 
absorbent 23 is made rich. An absorbent 23 to SOX It can be made to emit. So, at the example of this invention, 
it is NOX. An absorbent 23 to SOX It is NOX when it should emit. The air-fuel ratio of the exhaust gas which 
flows into the NOX absorbent 23 when the temperature of an absorbent 23 is high is made rich, and it is NOX. 
An absorbent 23 to SOX It is made to emit. SOX It is NOX when it should emit. It is NOX when the 
temperature of an absorbent 23 is low. It is NOX while raising the temperature of an absorbent 23. It is made to 
make rich the air-fuel ratio of the exhaust gas which flows into an absorbent 23. 

[0040] Next, NOX An absorbent 23 to NOX It is NOX that it should emit. The amount and NOX of a reducing 
agent when making rich the air-fuel ratio of the exhaust gas which flows into an absorbent 23 Ammonia NH3 in 
the exhaust gas which flows out of an absorbent 23 into a lower stream of a river Relation with concentration is 
explained. The amount of a reducing agent is explained first. NOX A superfluous fuel is NOX to fuel quantity 
required to make into theoretical air fuel ratio the air-fuel ratio of the exhaust gas which flows into an absorbent 
23. Since it is used for emission and reduction, the amount of this superfluous fuel is NOX. It is in agreement 
with the amount of the reducing agent used for emission and reduction. This is NOX. An absorbent 23 to NOX 
It is NOX, when it should emit and the air-fuel ratio of the gaseous mixture in a combustion chamber 5 is made 
rich, or when an expansion line injects the fuel of the addition of the last stage or an exhaust air line to inside. It 
is applied even when an additional fuel is injected in the flueway of the absorbent 23 upstream. 
[0041] Next, the concentration of anunonia is explained. When an air-fuel ratio is Lean (i.e., when it is an 
oxidizing atmosphere), it is anmionia NH3. It hardly generates. However, when an air-fuel ratio becomes rich 
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(i.e., if it becomes reducing atmosphere), it is nitrogen N2 in inhalation air or exhaust gas. It is returned by 
Hydrocarbon HC in an oxidation catalyst or a three way component catalyst 20, and is ammonia NHS. It is 
generated. However, if an air-fuel ratio becomes rich, NOX will not flow out. An absorbent 23 to NOX 
Ammonia NH3 emitted and generated This NOX Since it is used in order to return, it is NOX. An absorbent 23 
to NOX The reducing agent correctly supplied while being emitted is NOX. It is NOX while being used for 
emission and reduction. It is ammonia NH3 to the lower stream of a river from an absorbent 23. On the other 
hand, NOX NOX from an absorbent 23 If the air-fuel ratio is made rich even after emission is completed It is 
NOX if it says to accuracy more. An absorbent 23 to NOX In order to emit and return, when the reducing agent 
of the surplus which is not used is supplied, it is ammonia NH3. It is already NOX. Being consumed for 
reduction is lost. At this time, it is NOX thus. It is ammonia NH3 to the lower stream of a river from an 
absorbent 23. It will flow out. 

[0042] This is NOX. It is generated even when the oxidation catalyst or the three way component catalyst 20 is 
not formed in the upstream of an absorbent 23. Namely, NOX It is NOX if an air-fuel ratio becomes rich, since 
the absorbent 23 is also equipped with the catalyst of the platinum Pt which has a reduction function. It sets to 
an absorbent 23 and is ammonia NH3. It may be generated. However, it is ammonia NH3 even if. Even if 
generated, it is tiiis ammonia NH3. NOX NOX enaitted from the absorbent 23 Since it is used in order to return, 
it is NOX. To the lower stream of a river from an absorbent 23, it is ammonia NH3. It does not flow out. 
However, NOX An absorbent 23 to NOX It is NOX as it mentioned above, when the reducing agent of the 
surplus which is not used was supplied, in order to emit and return. It is ammonia NH3 to the lower stream of a 
river from an absorbent 23. It will flow out. 

[0043] Thus, NOX It is NOX when the air-fuel ratio of the exhaust gas which flows into an absorbent 23 is 
made rich. An absorbent 23 to NOX In order to emit and retum, when the reducing agent of the surplus which is 
not used is supplied, the reducing agent of this surplus is anmionia NH3. It is NOX in a form. The amount of 
anmrionia which flows into a lower stream of a river, and flows out of an absorbent 23 at this time is 
proportional to the amount of an excessive reducing agent. Therefore, the amount of ammonia which flows out 
at this time will show the excessive amount of reducing agents. This amount of ammonia is NOX which can 
detect anmionia concentration. It is detected by the ammonia sensor 29. In this case, it is thought that the 
addition value of this ammonia concentration expresses the excessive amount of reducing agents, therefore it 
can be said that the addition value of ammonia concentration is the central value showing the excessive amount 
of reducing agents. Moreover, it is also possible that the maximum of this ammonia concentration expresses the 
excessive amount of reducing agents, therefore the maximum of ammonia concentration can be said to be being 
the central value showing the excessive amount of reducing agents. 

[0044] Next, the 1st example of supply control of a reducing agent is explained, referring to drawing 7 . 
sigmaNOX is NOX if drawing 7 is referred to. Total NOX absorbed by the absorbent 23 The amount (the total 
NOX absorbed amount) is shown and it is II. NOX The detection current of the ammonia sensor 29 is shown. 
In addition, it sets to drawing 7 and is NOX. And NH3 NOX in exhaust gas Concentration and NH3 NOX by 
change of concentration Change of the detection current of the anmionia sensor 29 is shown, respectively, and 
the both sides of these detection current are NOX. Detection current II of the ammonia sensor 29 It appears. 
Moreover, E shows the output voltage of the air-fuel ratio sensor 30, and A/F shows the average air-fuel ratio of 
the gaseous mixture in a combustion chamber 5. 

[0045] It is the total NOX as shown in drawing 7 . Absorbed amount sigmaNOX increases and it is NOX. It is 
NOX if the absorptance limitation of an absorbent 23 is approached. It is NOX to the lower stream of a river 
from an absorbent 23. Since it begins to flow out, it is NOX. Detection current II of the ammonia sensor 29 It 
begins to go up. At the example shown in drawing 7 , it is NOX. The total NOX of an absorbent 23 An 
absorbed amount is presumed and it is NOX. It is this total NOX about a rich time interval until it makes it 
again rich after making rich the air-fuel ratio of the exhaust gas which flows into an absorbent 23. It controls 
based on the estimate of an absorbed amount. That is, at this 1st example, it is NOX. Total NOX absorbed by 
the absorbent 23 The total NOX for presuming an amount It is the total NOX, as the absorbed amount 
presumption means is provided and it was shown in drawing 7 . The total NOX presumed by the absorbed 
amount presumption means When absorbed amount sigmaNOX exceeds allowed value NOXmax-alpha, he is 
trying to switch an air-fuel ratio temporarily richly from Lean, here — NOXmax NOX the max which may be 
absorbed to an absorbent 23 — NOX It is an absorbed amount, in addition - as another example - an allowed 
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value - max - NOX Absorbedamount NOXmax for example, it was called 90% -- as - max — NOX Absorbed 
amount NOXmax It is good also as a rate which received and was defined beforehand. 

[0046] Even if air-fuel ratio A/F is richly switched from Lean, the exhaust gas of a rich air-fuel ratio is NOX. It 
is NOX immediately after switching air-fuel ratio A/F richly, since time amount was required for reaching an 
absorbent 23. NOX which flows out of an absorbent 23 into a lower stream of a river An amount continues 
increasing. Subsequently, NOX by the reducing agent contained in the exhaust gas of a rich air-fuel ratio Since 
a reduction operation is started, it is NOX. To the lower stream of a river from an absorbent 23, it is NOX. It 
stops flowing out. Therefore, it is NOX if an air-fuel ratio is richly switched from Lean. Detection current II of 
the ammonia sensor 29 After carrying out a short-time rise, it falls to zero. On the other hand, it is NOX if an 
air-fuel ratio is richly switched from Lean. NOX from an absorbent 23 An emission operation is started and it is 
NOX thus. NOX absorbed by the absorbent 23 Amount sigmaNOX decreases gradually. 
[0047] Next, the total NOX in the 1st example The calculation approach of an absorbed amount is explained. 
When the air-fuel ratio of the exhaust gas (inflow exhaust gas is called hereafter.) which flows into the NOX 
absorbent 23 is Lean, it is NOX to per unit time amount. NOX absorbed by the absorbent 23 Amount (The 
following and unit NOX An absorbed amount is called.) Amount of NOX NOX which may be absorbed to an 
absorbent 23 to the maximum extent (a maximum NOX absorbed amount is called hereafter.) NOX It is NOX 
to an absorbent 23. The multiplier (the following and NOX rate of absorption) about the rate absorbed, and 
NO<SUB>X in inflow exhaust gas Concentration (the following and inflow NOX concentration is called.) 
NOX Total NOX by which current absorption is carried out at the absorbent 23 Based on an amount (the total 
NOX absorbed amount), it is computable. 

[0048] and these parameters NOX, i.e., a unit, an absorbed amount and max - NOX An absorbed amount and 
NOX Rate of absorption and inflow NOX Concentration and the total NOX A certain fixed relation is realized 
between absorbed amounts, then, the relational expression realized between this parameters in this example — 
an experiment ~ beforehand — asking — every predetermined time interval — the relational expression 
concerned - max ~ NOX An absorbed amount and NOX Rate of absorption and inflow NOX Concentration 
and the total NOX an absorbed amount - substituting ~ unit NOX Unit NOX which computed the absorbed 
amount and was computed thus integrating an absorbed amount ~ the total NOX An absorbed amount is 
computed. In addition, the relational expression called for by experiment in this example is a formula shown in 
drawing 8 (A). Setting to the illustrated relational expression, Aabc is a unit NOX absorbed amount and 
NOXmax. The maximum NOX An absorbed amount and Kab are NOX. Rate of absorption and Cnox Inflow 
NOX Concentration and sigmaNOX are the total NOX. It is an absorbed amount. 

[0049] here - max - NOX An absorbed amount and NOX The value beforehand calculated by experiment as 
initial value with rate of absorption is used, these maximum NOX(s) An absorbed amount and NOX rate of 
absorption ~ NOX Unless an absorbent 23 deteriorates, it is alike, it sets and is about 1 law regardless of 
change of engine operational status, however, NOX if use of an absorbent 23 is started — NOX an absorbent 23 
~ SOX absorption, the heat of exhaust gas, etc. ~ gradually - deteriorating ~ max - NOX An absorbed amount 
and NOX Rate of absorption changes, therefore, the approach of mentioning later in this example ~ these 
maxes - NOX An absorbed amount and NOX Rate of absorption is corrected suitably. On the other hand, it is 
Inflow NOX. Concentration changes with change of engine operational status, and is the total NOX. Since an 
absorbed amount also changes with the passage of time, they are these inflows NOX. Concentration and the 
total NOX As an absorbed amount, it is Unit NOX. The value computed each time is used at the time of 
absorbed amount calculation. 

[0050] Moreover, inflow NOX Concentration Cnox It is computed as follows. Namely, NOX NOX which flows 
into an absorbent 23 per unit time amount Amount (The following and unit NOX Inflow is called.) Since it 
becomes the function of an engine rotational frequency and an engine load, it is Unit NOX. Inflow NA is 
beforehand memorized to ROM34 with the function of the engine rotational frequency N and engine load Q/N 
by the form of a map, as shown in drawing 9 . Unit NOX computed based on the map concerned It is Inflow 
NOX by doing the division of the inflow NA with the inspired air volume per unit time amount. Concentration 
is computable. 

[0051] by the way, it mentioned above ~ as ~ max ~ NOX an absorbed amount — NOX degradation of an 
absorbent 23 ~ following - gradually ~ decreasing - NOX Rate of absorption becomes slow gradually. In this 
case, a maximum NOX absorbed amount and NOX Rate of absorption is used as it is, and it is Unit NOX. Even 
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if it computes an absorbed amount, it is the exact unit NOX. An absorbed amount is not computed, then, the 
approach of the following [ this example ] ~ max — NOX An absorbed amount and NOX rate of absorption ~ 
suitably — correcting — a maximum NOX absorbed amount exact by this and NOX exact by this Rate of 
absorption is gained. 

[0052] Namely, NOX In absorbent 23 lower stream of a river, it is NOX. NOX in the exhaust gas which flows 
out of an absorbent 23 NOX which can detect concentration (the following and outflow NOX. concentration is 
called) Since the ammonia sensor 29 is arranged, it is this NOX. If the output of the ammonia sensor 29 is used, 
it will be NOX to per unit time amount. NOX which flows out of an absorbent 23 An amount (the following 
and unit NOX. a flow is called) Aouts is computable. It is Unit NOX as mentioned above here. Inflow NA is the 
unit NOX thus computed according to the relational expression shown in drawing 8 (B) since it was computable 
from the map of drawing 9 . Inflow NA to unit NOX It will be Unit NOX if a flow Aouts is deducted. An 
absorbed amount Aabs is computed. In addition, unit NOX A flow Aout is NOX. The output current II of the 
anmionia sensor 29 Predetermined multiplier Kl It is hung and computed. 

[0053] Unit NOX computed thus Unit NOX computed based on an absorbed amount (an actual measurement is 
called hereafter.) Aabs and the above-mentioned relational expression It is NOX when an absorbed amount (a 
theoretical value is called hereafter.) Aabc is measured. If the absorbent 23 has not deteriorated, these actual 
measurements Aabs and a theoretical value Aabc become almost equal. However, NOX When the absorbent 23 
has deteriorated, these actual measurements Aabs and a theoretical value Aabc are shifted fairly. Therefore, unit 
NOX used when a theoretical value Aabc was computed, before computing a theoretical value Aabc this time 
using the above-mentioned relational expression in this case Absorbed amount. Inflow NOX Concentration and 
the total NOX The absorbed amount is memorized. These parameters, inflow NOX used when a theoretical 
value Aabc was computed this time using the above-mentioned relational expression Concentration and the 
total NOX An absorbed amount and unit NOX the actual measurement of an absorbed amount ~ respectively - 
the above-mentioned relational expression ~ substituting ~ max - NOX Absorbed amount NOXmax NOX 
Rate of absorption Kab is computed anew. That is, at this example, it is the maximum NOX. Absorbed amount 
NOXmax NOX Rate of absorption Kab is NOX. It will be corrected with the output of the ammonia sensor 29. 
according to this — NOX the max of an absorbent 23 — NOX An absorbed amount and NOX Rate of absorption 
can be grasped correctly, according to this example — such - NOX the max computed by being based on the 
condition of an absorbent 23 — NOX An absorbed amount and NOX rate of absorption ~ using - the total NOX 
since an absorbed amount is computed — as a result — always — the total NOX An absorbed amount is grasped 
correctly. 

[0054] By the way, if an air-fuel ratio is richly switched from Lean, a superfluous fuel, i.e., a reducing agent, is 
NOX. Since it is consumed in order to return, it is NOX. The air-fuel ratio of the exhaust gas which flows out of 
an absorbent 23 into a lower stream of a river turns into theoretical air fuel ratio mostly, in this case — although 
the reason for why it becomes so is not clear ~ NOX the time of the absorbent 23 having not deteriorated — 
NOX the air-fuel ratio of the exhaust gas which flows out of an absorbent 23 into a lower stream of a river — 
only - foolish ** Lean — becoming - NOX if an absorbent 23 deteriorates — NOX the air-fuel ratio of the 
exhaust gas which flows out of an absorbent 23 into a lower stream of a river — only — foolish ~ there is an 
inclination which becomes rich. However, in any case, it is NOX. NOX from an absorbent 23 It is NOX, if it 
becomes when an emission operation is completed. The air-fuel ratio of the exhaust gas which flows out of an 
absorbent 23 into a lower stream of a river becomes small. 

[0055] Drawing 7 is NOX when an air-fuel ratio is richly switched from Lean. The case where the air-fuel ratio 
of the exhaust gas which flows out of an absorbent 23 into a lower stream of a river serves as foolish ** Lean 
only is shown, and it is NOX. NOX from an absorbent 23 It is the total NOX, if it becomes when an emission 
operation is completed. It turns out that it will change towards the output-signal level which shows that the 
output voltage E of the air-fuel ratio sensor 30 is rich if absorbed amount sigmaNOX approaches zero, namely, 
it goes up. Change of this output-signal level E will be NOX if it switches to Lean, since responsibility is good, 
therefore rich in an air-fuel ratio based on change of this output-signal level E. NOX from an absorbent 23 
When an emission operation is completed, since rich, an air-fuel ratio can be switched to Lean. 
[0056] So, at the example shown in drawing 7 , it is reference voltage ES to the output voltage E of the air-fuel 
ratio sensor 30. If it sets up, namely, a general expression is used, it is reference level ES to the output-signal 
level E of an air-fuel ratio detection means. It sets up and the output-signal level E is reference level ES. Since 
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rich, he is trying to switch an air-fuel ratio to Lean, when it exceeds. 

[0057] By the way, the output voltage E of the air-fuel ratio sensor 30 is NOX. Although it changes with 
sufficient responsibility to completion of an emission operation, they are the air-fuel ratio sensor 30 and NOX. 
Output voltage E changes [ that the method of change is various, and ] by dispersion of the engine performance 
of an absorbent 23, or aging. Therefore, reference level ES It is NOX if it fixes to constant value. At the time of 
the completion of emission, since rich, an air-fuel ratio is not switched to Lean, and a case arises. 
[0058] It is NOX when an air-fuel ratio is richly switched from Lean on the other hand. An absorbent 23 to 
NOX In order to emit and return, supposing the reducing agent of the surplus which is not used is supplied, at 
this time, it is NOX. It is ammonia NH3 to the lower stream of a river from an absorbent 23. It is NOX as it was 
shown in drawing 7 , since it flowed out. Detection current II of the ammonia sensor 29 It goes up. In this case, 
detection current II shown by hatching in drawing 7 Addition value sigmal and detection current II Maximum 
Imax The excessive amount of reducing agents is expressed. 

[0059] this NOX Detection current II of the ammonia sensor 29 NOX although there is response delay to the 
completion of emission ~ the excessive amount of reducing agents — detection current II from — it can be 
found correctly. So, at this invention, it is NOX. Detection current II of the anmionia sensor 29 Based on 
change, it is based on change of anmionia concentration and is NOX. NOX from an absorbent 23 It is reference 
level ES so that it may be switched to Lean, since the air-fuel ratio of exhaust gas is rich when emission is 
completed. He is trying to make it change. 

[0060] Speaking concretely, being the detection current II. Addition value sigmal or detection current II 
Maximum Imax It receives, the desired value of a small value is set up beforehand, and they are sigmal or 
Imax. When it becomes larger than desired value, That is, it is reference level ES so that it may bring forward 
the change-over stage of the air-fuel ratio to Lean and the excessive amount of reducing agents may become 
there are less, since rich when there are many excessive amounts of reducing agents. It is made to fall. [ few ] 
Namely, reference level ES It is made to change to the output-signal level side which shows that he is Lean, and 
they are sigmal or Imax. When it becomes smaller than desired value, That is, it is reference level ES so that it 
may delay the change-over stage of the air-fuel ratio to Lean and the excessive amount of reducing agents may 
become less mostly, since rich when the excessive amount of reducing agents is close to zero or zero. It is made 
to go up. Namely, reference level ES He is trying to make it change to the output-signal level side which shows 
a rich thing. 

[0061] By the way, NOX It is NOX when the air-fuel ratio of the exhaust gas which flows into an absorbent 23 
is richly switched from Lean. NOX absorbed by the absorbent 23 It is emitted and returned by the reducing 
agent in exhaust gas (namely, hydrocarbon). Therefore, the total NOX Absorbed amount sigmaNOX should be 
decreased gradually. Then, next, it sets to this example and is NOX. The total NOX when the air-fuel ratio of 
the exhaust gas which flows into an absorbent 23 is rich The calculation approach of absorbed amount 
sigmaNOX is explained. 

[0062] NOX When the air-fuel ratio of the exhaust gas which flows into an absorbent 23 is Lean, it is NOX to 
per unit time amount. NOX emitted and returned from an absorbent 23 Amount (The amount of unit NOX 
reduction is called hereafter.) Multiplier about the rate at which NOX is emitted and returned An absorbent 23 
to NOX (the following and NOX a reduction rate is called.) Reducing-agent concentration in inflow exhaust gas 
(inflow reducing-agent concentration is called hereafter.) NOX Total NOX by which current absorption is 
carried out at the absorbent 23 Based on an amount (the total NOX absorbed amount), it is computable. 
[0063] (And these parameters NOX, i.e., a unit. The amount of reduction, and NOX A reduction rate, inflow 
reducing-agent concentration, and the total NOX A certain fixed relation is realized between absorbed 
amounts.) Then, it asks for the relational expression realized among these parameters in this example 
beforehand with the empirical formula, and is NOX to the relational expression concerned for every 
predetermined time interval. A reduction rate, inflow reducing-agent concentration, and the total NOX An 
absorbed amount is substituted and it is Unit NOX. Unit NOX which computed the amount of reduction and 
was computed thus It is the total NOX at that time about the amount of reduction. It is the total NOX by 
subtracting from an absorbed amount. An absorbed amount is computed. In addition, the relational expression 
called for by experiment in this example is a formula shown in drawing 8 (D). Setting to the illustrated 
relational expression, Are is Unit NOX. The amount of reduction and Kre are NOX. Inflow reducing-agent 
concentration and sigmaNOX are a reduction rate, and Che is the total NOX. It is an absorbed amount. 
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[0064] It is NOX here. The value beforehand calculated by experiment as initial value of a reduction rate is 
used, this NOX a reduction rate — NOX Unless an absorbent 23 deteriorates, it is alike, it sets and is about 1 law 
regardless of change of engine operational status. However, NOX It is NOX if use of an absorbent 23 is started. 
An absorbent 23 is SOX. It deteriorates gradually with absorption, the heat of exhaust gas, etc., and is NOX. A 
reduction rate changes. Therefore, it is this NOX by the approach of mentioning later in this example. A 
reduction rate is corrected suitably. On the other hand, inflow reducing-agent concentration changes with 
change with the amount of engine operational status and the air you are made to specifically introduce in a 
combustion chamber 5, and the amount of the fuel injected from a fuel injection valve 10, and is the total NOX. 
Since an absorbed amount also changes with the passage of time, they are these inflow reducing-agent 
concentration and the total NOX. As an absorbed amount, it is Unit NOX. The value computed each time is 
used at the time of the amount calculation of reduction. 

[0065] By the way, it is NOX as mentioned above. The reduction rate Kre is NOX. It becomes late gradually 
with degradation of an absorbent 23. In this case, NOX The reduction rate Kre is used as it is, and it is Unit 
NOX. Even if it computes the amount Are of reduction, it is the exact unit NOX. The amount of reduction is not 
computed. So, at this example, it is NOX by the following approaches. The reduction rate Kre is corrected 
suitably and, thereby, it is exact NOX. A reduction rate is gained. 

[0066] Namely, NOX In absorbent 23 lower stream of a river, it is NOX. NOX which can detect the ammonia 
concentration in the exhaust gas which flows out of an absorbent 23 (outflow ammonia concentration is called 
hereafter.) Since the ammonia sensor 29 is arranged, it is this NOX. It will be NOX if the output of the 
ammonia sensor 29 is used. NOX in an absorbent 23 It can know that emission and reduction were completed. 
While the air-fuel ratio of inflow exhaust gas is rich, it is the total NOX here. In order to compute an absorbed 
amount NOX used It is NOX if a reduction rate is true value. The ammonia sensor 29 is NOX. NOX in an 
absorbent 23 It sets, before detecting that emission and reduction were completed, and it is the total NOX. An 
absorbed amount does not serve as zero. At least and, on the other hand, it is NOX than a certain fixed value. 
The ammonia sensor 29 is NOX. NOX in an absorbent 23 It sets, when it detects that emission and reduction 
were completed, and it is the total NOX. An absorbed amount should serve as zero or should become less than a 
certain fixed value at least. 

[0067] In other words, it is NOX. The ammonia sensor 29 is NOX. NOX in an absorbent It sets, before 
detecting that emission and reduction were completed, and it is the total NOX. [ whether an absorbed amount 
serves as zero and ] Or it is the total NOX when it becomes less than a certain fixed value. NOX used in order 
to compute an absorbed amount NOX used in this case in this example now since it can judge that the reduction 
rate was too quick Only a predetermined value makes a reduction rate late. Constant value is sufficient as a 
predetermined value here, or it is the total NOX. NOX [ from ] when an absorbed amount becomes zero, or 
when it becomes less than a certain fixed value It is NOX by the anmionia sensor 29. NOX in an absorbent 23 
The value which becomes so large that the time amount concemed is long based on time amount until it is 
detected that emission and reduction were completed is sufficient. 

[0068] On the other hand, it is NOX. The ammonia sensor 29 is NOX. NOX in an absorbent 23 It is the total 
NOX when it detects that emission and reduction were completed. [ whether the absorbed amount serves as zero 
and ] Or it is the total NOX when [ than a certain fixed value ] more [ still ]. NOX used in order to compute an 
absorbed amount NOX used in this case in this example now since it can judge that the reduction rate was too 
slow Only a predetermined value makes a reduction rate quick. Constant value is sufficient as a predetermined 
value here, or it is NOX. It is NOX by the anmionia sensor 29. NOX in an absorbent 23 The total NOX when it 
is detected that emission and reduction were completed It is based on an absorbed amount and is the total NOX 
concemed. The value which becomes so large that there are many absorbed amounts is sufficient. Thus, at this 
example, it is NOX. A reduction rate is NOX. It will be corrected with the output of the ammonia sensor 29. 
According to this, it is NOX. A reduction rate can be grasped correctly. According to this example, it is NOX in 
this way. NOX computed by being based on the condition of an absorbent 23 A reduction rate is used and it is 
the total NOX. Since an absorbed amount is computed, it is always the total NOX as a result. An absorbed 
amount is grasped correctly. 

[0069] Drawing 10 shows the routine for performing the 1st example. The basic fuel oil consumption TAU is 
computed from the map which refers to drawing 10 rich and shown in drawing 5 (B) in step 100 first. 
Subsequently, at step 101, it is NOX. An absorbent 23 to NOX NOX which shows what should be emitted It is 
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distinguished whether the emission flag is set. l^OX The total NOX computed by the routine of drawing 1 1 later 
progressed and mentioned to step 102 when the emission flag is not set, and drawing 12 absorbed amount 
sigmaNOX — max — NOX Absorbed amount NOXmax It is distinguished whether the value only with few 
values alpha was exceeded. The time of sigmaNOX<=NOXmax-alpha, i.e., NOX, NOX of an absorbent 23 
When allowances are still in absorptance, it jumps to step 104. At step 104, a correction factor K is computed 
from the map shown in drawing 5 (C). Subsequently, at step 105, by carrying out the multiplication of the 
correction factor K to the basic fuel oil consumption TAU, the final fuel oil consumption TAUO (=K-TAU) is 
computed, and fuel injection is performed as it is also at this injection quantity TAUO. Subsequently, at step 
106, it is NOX. SOX from an absorbent 23 SOX for emitting It is judged whether emission processing should 
be performed. SOX A processing cycle is completed when there is no need of performing emission processing. 
[0070] On the other hand, when it is judged that it was set to sigmaNOX>NOXmax-alpha in step 102, it 
progresses to step 103 and is NOX. An emission flag is set, and subsequently to step 103a it progresses, and is 
NH3. A detection flag is set. Subsequently, it progresses to step 104. NOX If an emission flag is set, in the 
following processing cycle, it progresses to step 108 from step 101, and is the rich correction factor KR. It is 
computed. Subsequently, at step 109, it is the rich correction factor KR to the basic fuel oil consumption TAU. 
Rich correction factor KS By carrying out multiplication, the final fuel oil consumption TAUO (=KR and TAU- 
KS) is computed, and fuel injection is performed as it is also at this injection quantity TAUO. In addition, rich 
correction factor KS It sets to the routine of drawing 1111 and drawing 12 , and is NOX. It is the multiplier 
computed in connection with correcting a reduction rate, according to step 109 ~ the stratification combustion 
under the Lean air-fuel ratio, or the homogeneity under the Lean air-fuel ratio — gaseous mixture — the 
homogeneity under combustion to a rich air-fuel ratio — gaseous mixture - it switches to combustion ~ having 
— it — NOX NOX from an absorbent 23 An emission operation is started. 

[0071] Subsequently, at step 110, the output voltage E of the air-fuel ratio sensor 30 is reference voltage ES. It 
is distinguished whether it exceeded or not. E<=ES Sometimes, it progresses to step 106, On the other hand, 
E>ES If it becomes, it progresses to step 111 and is NOX. An emission flag is reset. NOX Since the air-fuel 
ratio is rich when an emission flag is reset, it is switched to Lean. On the other hand, it sets to step 106 and is 
SOX. If it is judged that emission processing should be performed, it progresses to step 107 and is NOX. An 
absorbent 23 to SOX Processing made to emit is performed. Namely, NOX It is supposed that an air-fuel ratio 
is rich maintaining the temperature of an absorbent 23 at about 600 degrees C or more. 
[0072] Drawing 11 and drawing 12 are the total NOX of this example. The routine for computing absorbed 
amount sigmaNOX is shown. In drawing 11 , it sets to step 200 first, and is NOX. It is distinguished whether 
the air-fuel ratio of the exhaust gas which flows into an absorbent 23 is Lean. If it is distinguished that the air- 
fuel ratio of inflow exhaust gas is Lean in step 200, in step 201, the engine rotational frequency N, the engine 
load L, and the inhalation air content Q will be computed, and it is based on the engine rotational frequency N 
and the engine load L from the map subsequently shown in drawing 9 in step 202, and is NOX. NOX which 
flows into an absorbent 23 An amount NA is computed. Subsequently, it sets to step 203 and is NOX. NOX in 
the exhaust gas which flows into an absorbent 23 It is NOX to per unit time amount from the relational 
expression which concentration Cnox was computed and was subsequently shown in drawing 8 (A) in step 204. 
NOX absorbed by the absorbent 23 The theoretical value Aabc of an amount (unit NOX absorbed amount) is 
computed, subsequently, the step 205 — setting - the relational expression of drawing 8 (B) and drawing 8 (C) 
to unit NOX The actual measurement Aabs of an absorbed amount is computed. 

[0073] Subsequently, it is distinguished whether in step 207, the gap between a theoretical value Aabc and an 
actual measurement Aabs is in the range of the predetennined value beta, the max used with the relational 
expression shown in drawing 8 (A) when it was distinguished that it is Aabs-beta<Aabc<Aabs+beta in step 207 
~ NOX Absorbed amount NOXmax And NOX It is judged that the value of rate of absorption Kab is true 
value. It sets to step 208 and is Unit NOX. The theoretical value Aabc is adopted as an absorbed amount Aab. 
Unit NOX of a step 209 smell lever The total NOX current in an absorbed amount Aab It is added to absorbed 
amount sigmaNOX. the new total NOX the max [ absorbed amount sigmaNOX is computed, subsequently to 
step 209a set, and ] at the time of this routine activation - NOX Absorbed amount NOXmax NOX in inflow 
exhaust gas Concentration Cnox Unit NOX An absorbed amount Aab is saved. 

[0074] the max used with the relational expression shown in drawing 8 (A) on the other hand when it was 
distinguished that they are Aabs-beta>=Aabc or Aabc>=Aabs+beta in step 207 - NOX Absorbed amount 
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NOXmax Or NOX It is judged that the value of rate of absorption Kab is not true value. It sets to step 211 and 
is Unit NOX. Unit NOX which adopted the actual measurement Aabs as an absorbed amount Aab, and was 
subsequently saved in step 209a in step 212 before this routine Absorbed amount Aab, NOX in inflow exhaust 
gas Concentration Cnox The total NOX Unit [ it substitutes for the relational expression having shown absorbed 
amount sigmaNOX in drawing 8 (A), and one equation is gained, and ] NOX at the time of further this routine 
activation Absorbed amount Aab, NOX in inflow exhaust gas Concentration Cnox The total NOX Substitute for 
the relational expression having shown absorbed amount sigmaNOX in drawing 8 (A) similarly, and one 
another equation is gained, two values NOXmax and Kab calculated from these two equations — respectively 
new max ~ NOX An absorbed amount and NOX These parameters are corrected by considering as rate of 
absorption, and it progresses to step 209. 

[0075] By the way, if it is distinguished in step 200 that the air-fuel ratio of inflow exhaust gas is rich, in step 
213 of drawing 12 , the engine rotational frequency N, the engine load L, and the inhalation air content Q will 
be computed, and subsequently in step 214, it is based on the engine rotational frequency N, the engine load L, 
and the inhalation air content Q, and is NOX. The reducing agent Che in the exhaust gas which flows into an 
absorbent 23, i.e., the concentration of a hydrocarbon, is computed. Namely, the amount of the fuel injected 
from a fuel injection valve 10 is determined based on the engine rotational frequency N and the engine load L. 
Since the reducing-agent concentration in inflow exhaust gas will be computed if the fuel quantity which does 
not bum in a combustion chamber 5 among the fuel oil consumption determined thus is broken by the 
inhalation air content Q, despite a join office The engine rotational frequency N Based on the engine load L and 
the inhalation air content Q, the reducing-agent concentration Che in inflow exhaust gas is computable. 
[0076] Subsequently, the relational expression shown in drawing 8 (D) in step 215 to unit NOX The amount 
Are of reduction is computed, and subsequently to step 216 it sets, and is the present total NOX. Absorbed 
amount sigmaNOX to unit NOX The amount Are of reduction is deducted and it is newly the total NOX. 
Absorbed amount sigmaNOX is computed and it progresses to step 217. At step 217, it is NOX. The output 
current II of the ammonia sensor 29 It is distinguished whether the reference value It was exceeded. When it is 
II >It in step 217, it progresses to step 218 and is NOX. An emission flag is reset. It sets to step 1 11 of drawing 
10 here, and is NOX. If the emission flag is not reset, it sets to step 218, and it is NOX. It is NOX by resetting 
an emission flag. Since the air-fuel ratio of the exhaust gas which flows into an absorbent 23 is rich, it considers 
as Lean, therefore it is NOX. NOX from an absorbent 23 Emission and reduction are not based on the flow 
chart of drawing 10 , but it is made it to be completed compulsorily. 

[0077] Subsequently, it sets to step 219 and is the total NOX. It is distinguished whether there is more absorbed 
amount sigmaNOX than a decision value A. NOX used with the relational expression of drawing 8 (D) when it 
was sigmaNOX<=A in step 219 NOX which judges that the value of the reduction rate Kre is true value, and is 
used now A routine is ended as it is, without correcting a reduction rate. NOX which progresses to step 220 and 
is used with the relational expression of drawing 8 (D) on the other hand when it is distinguished that it is 
sigmaNOX>A in step 219 Rich correction factor KS for which it is used in step 109 of drawing 10 R> 0 when it 
is quickly cheated only out of a value predetermined in the reduction rate Kre and it subsequently makes rich 
the air-fuel ratio of inflow exhaust gas in step 221 It is corrected so that a rich degree may become large. 
[0078] On the other hand, when it is distinguished that it is II <=It in step 217, it sets to step 222, and it is the 
total NOX. It is distinguished whether there is less absorbed amount sigmaNOX than a decision value A. NOX 
used with the relational expression of drawing 8 (D) when it was distinguished that it is sigmaNOX>=A in step 
222 NOX which judges that the value of the reduction rate Kre is true value, and is used now A routine is ended 
as it is, without correcting a reduction rate. NOX which progresses to step 223 and is used with the relational 
expression of drawing 8 (D) on the other hand when it is distinguished that it is sigmaNOX<A in step 222 Rich 
correction factor KS for which it is used in step 109 of drawing 10 when it is late cheated only out of a value 
predetermined in the reduction rate Kre and it subsequently makes rich the air-fuel ratio of inflow exhaust gas in 
step 224 It is corrected so that a rich degree may become small. 

[0079] Drawing 13 is the target level ES. The routine for computing is shown. With reference to drawing 13 , it 
is not rich, it sets to step 300 first, and is NH3. It is distinguished whether the detection flag is set. This NH3 A 
detection flag is set when set to sigmaNOX>NOXmax-alpha in step 102 of drawing 1010 . NH3 When the 
detection flag is set, it progresses to step 301 and is NH3. The elapsed time t after a detection flag is set is fixed 
time amount tl. It is distinguished whether it exceeded or not. This fixed time amount tl It is NOX after the air- 
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fuel ratio was made rich from Lean. Detection current II of the ammonia sensor 29 It is time amount until it 
finishes falling to zero. t>tl When it becomes, it progresses to step 302 and is NHS. The elapsed time t after a 
detection flag is set is fixed time amount t2. It is distinguished whether it exceeded or not. This fixed time 
amount t2 NOX It is NOX no matter it may be what amount of ammonia, when ammonia flows out of an 
absorbent 23 into a lower stream of a river. The ammonia sensor 29 is sufficient time amount to be able to 
detect ammonia concentration. t<=t2 Sometimes, it progresses to step 303. 

[0080] At step 303, it is NOX. Detection current II of the anmionia sensor 29 It is computed. Subsequently, at 
step 304, it is this detection current II. Addition value sigmal of a detection current is computed by adding to 
sigmal. Subsequently, it sets to step 302 and is t>t2. When having become is distinguished, it progresses to step 
305 and addition value sigmal of a detection current is desired value Sr. It is distinguished whether it is large. 
sigmaI>Sr Sometimes it progresses at step 306 and is the target level ES. Only the set point a defined 
beforehand is made to decrease, and, subsequently to step 308, it progresses. On the other hand, sigmaI<=Sr 
Sometimes it progresses at step 307 and is the target level ES. Only the set point a defined beforehand is made 
to increase, and, subsequently to step 308, it progresses, sigmal is cleared at step 308 and it is NH3. A detection 
flag is reset. 

[0081] Drawing 14 is the target level ES. Another example of the routine for computing is shown. With 
reference to drawing 14 , it is not rich, it sets to step 400 first, and is NH3. It is distinguished whether the 
detection flag is set. This NH3 A detection flag is set when set to sigmaNOX>NOXmax-alpha in step 102 of 
drawing 10 . NH3 When the detection flag is set, it progresses to step 401 and is NH3. The elapsed time t after a 
detection flag is set is fixed time amount tl. It is distinguished whether it exceeded or not. This fixed time 
amount tl As mentioned above, after the air-fuel ratio was made rich from Lean, it is the detection current II of 
the NOX ammonia sensor 29. It is time amount until it finishes falling to zero. t>tl When it becomes, it 
progresses to step 402 and is NH3. The elapsed time t after a detection flag is set is fixed time amount t2. It is 
distinguished whether it exceeded or not. This fixed time amount t2 It is NOX as mentioned above. It is NOX 
no matter it may be what amount of ammonia, when anmionia flows out of an absorbent 23 into a lower stream 
of a river. The ammonia sensor 29 is sufficient time amount to be able to detect anmionia concentration. t<=t2 
Sometimes, it progresses to step 403. 

[0082] At step 403, it is the detection current II. Imax It is distinguished whether it is large. II >Imax 
Sometimes it progresses at step 404 and is II. It considers as the maximum Imax of a detection current. 
Subsequently, it sets to step 402 and is t>t2. When having become is distinguished, it progresses to step 405 and 
is the maximum Imax of a detection current. It is distinguished whether it is larger than desired value Imaxr. It 
progresses to step 406 at the time of Imax >Imaxr, and is the target level ES. Only the set point a defined 
beforehand is made to decrease, and, subsequently to step 408, it progresses. On the other hand, it progresses to 
step 407 at the time of Imax <=Imaxr, and is the target level ES. Only the set point a defined beforehand is 
made to increase, and, subsequently to step 408, it progresses. At step 408, it is Imax. It is cleared and is NHS. 
A detection flag is reset. 

[0083] In addition, at the example mentioned above, it is the maximum NOX. Absorbed amounts NOXmax and 
NOX Rate of absorption Kab and NOX The value in the NOX absorbent of an intact condition is adopted as 
initial value of a parameter called the reduction rate Kre. Although he is trying to repeat correction after use is 
started, NOXmax, Kab, and Kre are NOX. It sets in the example mentioned above since it changed also with the 
temperature of an absorbent 23, and is NOX. You may make it consider the temperature of an absorbent. 
Specifically, it is NOX. Beforehand in quest of the initial value of each parameter which becomes settled 
according to the temperature of an absorbent 23, it memorizes to ROM34. The correction factor to each 
parameter is computed about the correction to each parameter mentioned above. Unit NOX An absorbed 
amount Aab or unit NOX It is NOX when computing the amount Are of reduction. The initial value of each 
parameter computed by the temperature of an absorbent 23 is corrected by this correction factor. What is 
necessary is just to use the parameter which corrected thus in the relational expression shown in drawing 8 (A) 
or drawing (D). 

[0084] Moreover, at the example mentioned above, it is NOX. NOX in the exhaust gas which flows into an 
absorbent 23 Concentration Cnox It is NOX although he is trying to compute from the engine rotational 
frequency N, the engine load L, and the inhalation air content Q. It is NOX to the absorbent 23 upstream. An 
ammonia sensor is arranged and it is this NOX. It is NOX by the ammonia sensor. Concentration Cnox It may 
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be made to carry out direct detection. Moreover, NOX NOX of an absorbent 23 It is NOX when reduction 
capacity is inadequate. It is NOX to ammonia sensor 29 lower stream of a river. You may make it reduction 
capacity arrange a high catalyst. 
[0085] 

[Effect of the Invention] according to this invention — NOX NOX absorbed by the absorbent the max used in 
order to compute an amount — NOX An absorbed amount and NOX rate of absorption — NOX It is corrected 
based on the output of the sensor which can detect concentration, thus, NOX the max corrected using the actual 
measurement of concentration — NOX An absorbed amount and NOX rate of absorption — being based ~ NOX 
according to this invention since an absorbed amount is computed — NOX An absorbed amount is grasped 
correctly. 



[Translation done.] 
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(2) 

1 

miissF^^csasb, ^nox ^^^mT^commm^m^ 

LrzMmMm(Dummt'^m^z:fd\^^x. nox ^iRm\z 

NOx ^^nnziMX'r^sm:^:^(Dmmt^^'j->x^ lo 
^^^{c:B(.iTNOx mi\zm^zxm&-^n^^m&^n 
^NOx ^i^mm(Dmmmt^±m±>'^<oihtt^mm 

m^t. NOx m^^^<Dm^mt^mmLXNOx ^ 

So. 

n^NOx KK«;5^*lJ^fit^@A^c«h^tCNOx ®iR^J 

x.^ J: 3 Lfcif 1 {ztmcoiHmmmcosmmtm 

So 

m^^i^r^^hij^x^. ±fs^iE#P5?^mox ®^^J 
i,zm.X'r^m^^7.<D^mit^^ u ^t^^ ^ ^ (.^ 
TNOx KiRW-t:»^$n^<t:«i^$nsNOx Stc 

IfiNOx KitX»^i±S¥l^;!^^S:;'cNOx®iR«coit^« 
NOx KiRjSS<D«^ffi<t, NOx STCjimcDJt^ 

{iti:^?iJfflbTNOx ^i|XS^JtC®:i|X^nTli^N Ox C» 30 

Ko 

[if 3^384 ] ±l5*iJSflS^m 1 coW^fii<h 

JitBNOx ^iRffiS:tH^^5t3ck0^m^n^NOx KIR 

^tCNOx KiR^Jtc8itA"r^»M;y7.0^«Si:b^'J 
[iS*^ 5 ] ±aem 1 <^*iJ^fitSS;'^NOx ®iRS(?) 

nmme] ±i5NOx ^^CLmwih^mzjiOwm'^ 
n-sNOx ^iRm-^^w>2(Dn^m^T^'DX\^^u<xh 
jiis-t>itc7)m:^ifi;)^S2pfi^ex.fc<h^tctiNOx ® 

mmpL^^o\zi.rzm^m4i,z^m<D\HmMm<Dm%n^ 

lim^7] NOx ^iR^JTStCfttttSr^NOx CJ^fi 
NOx KiRS'J<?5S:tNOx ©iRffli:. NOx KiRSJ 50 




!t*P^ 2002-276343 
2 

^c^tt-SNOx ^ilx^Stc^rp^tc:^S:T'5^«^a:^^a6 
*i6T43#, NOx ®iR?PJT»fEtC«ttB-r^NOx c^ffl^ 

fcNOx fi^±t2P«^s:t3>f-^A-r -scchtcj^o^i^No 
X ®iRfio«i^ffi^, NOx ^iRmm<Dm^mt^wm 
r^<^o\zi.rzm^mi \z^m<Dp^^Mm(Dm^mtm 

Mo 
[0 0 0 1 ] 

[0 0 0 2] 

7.^(D^mm^t^ (NOx ) '^mtt'^rz!sb(DNOx ^ 
itmm^mmm^m^i^\zmm\^rzm^mt^mf)^'j>^ 

X^^. NOx ?^^bfl4iS^:UT««AT^Sf^:^7.<^^ 

m^^^'J-yx^^h^iiZittNOx ^®iRb. D^tAT^ 
gp^;yxco^t^l:b7&^*U 'y^tc;^ci:'5(h®JRLfcNOx 

^is:A^\z^^n^m7tm\zj:-DxnihLm7u'r^No 

i^TtiM"r^:i^5&^tr#;SNOx ■r;^:^"^^;^ 
NOx ®iR«tC^#:d^^So -^bTNOx KiRSJfCti® 
iR^tiTV^-SNOx (D»:^^*COS:^s:NOx KiRS^SA 
^<^NOx ®:iR^Jtifefri-^NOx ^KiR-r^C^t^-T?^ 

c(Drzii>NOx ^i^MTm^^NOx ^mihLxi. 
^o. ^:iXNOx KiR^Jlc®iR$nT(.>^Npx o^m 
f)m:kNOx ®iR«^^x.^mff3NOx ©iR^Jtc^EA-r 

X ®iR?PW^^)NOx ^rifttbLSTcf ^'i^S^J^^^^o 

[0 0 0 3] ClCTNOx ®iR^j75^'^NOx 
-1'^>i/T'ifctBb3l7C-r'2);^66tcHNOx KiRj^JtClKiR 
^nxi^SNOx coa^lEtilx. :i(^)NOx (^Et^^M:^ 

NOx ^i\sLm^m^x\^^^f)^^^^^mm'r^'S^-^f)^^ 

:ia)j:^{cNOx ^JR^J{rKiR^nTi.^^NOx (D 

m^^m-r^rzib<D:ijm^mm^s- 29547 2^1:^ 

ffitCP5n$nTl<i^p Smi^^lS-etSNOx /ttlStClNOx 

f)mm'r^m^tm^^n'T^z:^^^xN Ox mm^z^m-^ 
Lisb^n^NOx (Dm (Tr<i:t)t>NOx mmmm) 
NOx mm\zm±mzf&mi.v^m±i^o.x mmmt^ 
/^y:^-:^(D-^ti.xmmi.rz^^zsr:s\^^xm'^mm 
F^tcNOx Mm^z^m^n^NOx ^mm^nihL. c 
cDNOx KSfi^fSffUTi — ^;i/ONOx ^mm^w 
mb> NOx mmf)^^NOx f)ma!i^tix\^^^m 
\m^^i^Titz^^^xNOx mmf)^^-^iti^ti^KOx 

coffi ('ttiit>t>^Ox SfeffiMS) g:feNOx 

t^ny:^'-^(D-'mt Lxmm i.rz^\zmr:s\^'^xm^ 
mmp^\zNOx mm^^ikih^n^^Ox nmm^wm 

CC7)N0x »mfi^ h-^;UC^NOx ©^ffl7!>^65l 

< ciitCcto^ffiK^LTi/^'SNOx os^g^mr^ct 



m 

(3) 

3 

[0 0 0 4] 

mm. NOx ^mmm. nox tkm^mm^tNOx mmcD 
m±^Ox fR«*. NOx ®«i£is> NOx ^^m^iSch 

NOx fi4fiStcK^$nT(/^-5 h-^>a)NOx (7)*^I£ 
Ox ®«^JtC®iR^tlTl>-5NOx CDS$:iE5tttCtGgT 10 
[0 0 0 5] 

{zi^^<Dmm^'iftmx'r^m%:^:^(Dm^.\:t'f)^o-> 

mitf)^ U ^tcfd: 5 ^ b N Ox * tc^ 

^n^ji7t:^jt3j:oT;^mb5i7c-r^NOx mi\^m^m 

SBMb;^cf^«{li^CD^^^<bi'gSfC>DV^T. NOx 20 

mzmui.z>^Lm^^ri^mi^NOx ^^Rgcpit^fit 

ch^^c^Bi/^TNOx ^^mizxmj^^n^ 
^n^NOx ^iumm<Dm^m^^±t^'^>'^<Dt^ti^ 

(om^mt. NOx RiRji^g)fs^fig^^^'j^UTNo 

X ^^^jtc^iB^^tiTv^^NOx (^a^^m-ra^c"^ 
NOx ^jRa^ffi^g^^i^mtj-r^ o c:titc.^nt^No 
X mmm\z^u^tix^^^i<Ox com^wm^^rcisb^z 
m\^^^n^m±^Ox ^^^mt. nox ^i^zm^t-^^N 30 
Ox m&^^mi^o^±>^<Dmtiitzm':^\^^xmiE^ti 

[0 0 0 6] 2#gO^0JTill#@CDSI^tC^(.^Tii 
IBNOx ®«S^m^iStCj:D^tb^n^NOx ©IKS 
7J?^'«^{i^M;trc<h#tcNOx M^JfcoffAT'SB^m:^ 

2 # @ *5 1 ^ T JiEii > -tf :^ 7; + o 

NOx KiR^Jt3«EA"r^gfm:^XC0?S<«;it;!?^U^y^T^ 
'^ii^tCiDl.^TNOx ©iK^JfCT3t^$ n-ixhJi^^n 40 

T^^iEu. ±fBNOx ^umwtti^^k-/)^m±NOx 
m(Dm&mh. nox ®«3ii£cDffi:£M^, nox Stc 

j^lKDlS^fi^^fiJfflUTNOx ®iR^JfC®iR^nTU 
^NOx (DM^WlhT^o 
[0 0 0 7] 4#@CO%HJTti3S@<7:)fgBJtC:fe(.^T± 

fB4^j^fI^mi(0#'J^Mi:b;^C(i:^{;:±tBNOx ^^iXfi 
^tb#IStcJ:0#m$n^NOx ®iRffi;^^l^^ l co^^J^ 
(i <!b t^S'J corn 2 CO W^fS ^ Tin o ^ # tc N O X ® W^J 
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X.^o 5#eco^BJTti4#@(^%H.gtC;fel^TJilB|gl 
<7)*iJ^fii«S::^NOx ^^m(DmmmzM\^X^isb^isb 

[0 0 0 8] 6SB(?:)^0>^Tti4»@(OfgHJtc4DV^T_h 
l2NOx ®iRS#tB^Stc:J;0fftB^n§NOx ©iRa 

{t7:i^'S2pffl^M;tfc<h^(ctiNOx ®iR^Jtc:»?tA-r^g^ 

m.iJ:^o:>m^.]t^o y^f)^^v->\zmm^^o ?#§ 

CD^5^-r«l#g<D3^^{C:fel^TNOx ©iR^JTfjfttcat 

mr^NOx (Dmt. NOx ©^iRmoS:A:NOx K^RA: 
i:, NOx ®iRffl{c4otj-^NOx ®:iK3iig(hcoPp1{;i^S: 

•r^Bi^^^^«?)^86T43^. NOx m^nirmi^zmm 

M< LT^ffi^nrcNOx. »^±tBM^l^i-^■^.A•r•^^ 
tifZ^r)MizNOx mw^mommmt. nox kk*^ 

[0 0 0 9] 

ikmmizmmvtzm'^^7r;{^x\^^^o i.t)^i.tj:i:i^i^^^ 
m\t}£mm^x^\HmMmizmm'r^ct^x^^o mi 
^mM-r^hi{tmm^i^^ 2\tiy^)>y^u>y^. 3 

tl'>U>^>^n^y;57 2rtT'ffi«»i-r-5fcfX h>, 4ti'> 

U >^r7*n>yii7 2±tc©^^n;^f>U >^^^y h\ 

tfA h>3 tv-U >i5^^^y K4i:(7)PBlfCj^^$nfct«^.il^ 

m^i^'-h^^^^-ro mi\z^^i^rzXo\ziy^)>y^>:; 
\^ A(D^mM(D^^u\z\tM.i}<i^i o^^'ias^n. f>'j 

>:$^^^y K4[^MM/^3ag|5{Ct^^,*^J!glht#l iT^^^'gBg^ 
n^o ^fcb!Xh>3<75]lK±»Ct^j^i|Bfi«St#l 1(DT 
:*;^^^.'S^t^l 0COT:;^^T5S?J^§=!r-vfc:7^^ 1 2:0^?^ 

[0 0 10] #^iaco®:^7p-H7«*>a?*f;^:;-r-5®^ 
^1=1 3^^LT1t->^^>^ 1 4tCigSig^n, ^—i^ 

^y^ 1 4tiSi^yi:7 h 1 5 43J:t>x7:7Dp<— ^ 1 6 
hi 5i*3ictiA7^y7'^:-i57i 7 \z^'z>xmm^n 

.-7Jn;1/K 1 9tii^{kflfil^^fciS=7cMi«2 O^F^fl^bfc 

f^^n>j^-9 2 2^iti.xNOx ® 

iR^J2 3^I^SlUfc^->^>^2 4lcaj.£$n^o m% 

V -7}>;i^ K 1 9 h^-i^^ >^i4 t\tnmmmm.^7. 

(J!^T. EGR:^fA<i:(.^^) «g2 6 ^^M.TSl'iJCii 

^2 7;ii^*gHS^n^o 
[ 0 0 111 m^SI'fflI:iXu/ h3 l^T^^f >?:57;W3>f 

A'x 3 2^if\^Lxmmzmm 

^ntcRAU (^>^A7i5'-t:X>C^ U) 3 3, ROM 
(U-K:t>U/^U) 34, CPU (■7-riJ7D7'D-fe 
3 5, Xtf7t^-h3 e^^ZSltitt^--h 3 7 ^M: 



m 

(4) 

5 

^n7-t>it2 9 ih, mfm-ii>^3 0 tf)Wm-^n. 10 
c:ne>NOx 7>^^7-fe>it2 9^J;a^'^i«l:^:iI>1t 
3 o<Dmtimnt^^jt-'r^ADmw^m3 s^ift-vxxt! 

;i/4 0 (Dm^^m\z\tmi.rcmtimm^m±'t^M,^±: 

-So ^^>ii7:ft-ti>ij-4 2ti^!l;^ti:^^>i:7i/^ >^ h7&^* 

3 osiHife-r^^tcm:t^/i;ux^%^L.. :i<Dmtj/vi 

:^^^xt}^-—h.3 eizxti^n^o cpu 3 5x^\tz(D 20 

Q^^fM^T.-^ik^i 0. mmm^^i i> x^^^/t^^- 
[0 0 13] :!R.\zm2^m3.\^^'Dm i (c^u^cnox 

mm-t^o ^2 ^#Bir^chNOx T>t:=.T'tr>1i-2 

[0 0 14] m2^mm-r^t^imhi ^tiisHLa 

<h (?5f9l ^Jx. ti^JLS ^ tiMTL^^'ff^^ ^ nx ^ m 

1 (Dih^mmBm 5otm2 (D^mmmmt s i 
m^nx^o. ^inibiummmmis 0. s im\z\tf^ 
1^5 2 m^^-^n. m 2 (Dtjtmmmmi s I t.m 2m 
L2 t<Dm\z}ttm2^5 3f)m^'^nx^^^o ^fcm3 

^5 475^'j^^^nT(.^'5. mi(Dmmmmmi5 4o 

:»x\tmi(omm.mmmts o^^bxmi^s 2f^{c 
mxi.. m<i^xf^im5 2\Hmm:»7.xmrz^nx 

[0 0 15] ^1^5 2\zmr^^imhi (D[^ 
mm±.\z\tmmmmi^^>-:fm.m5 5f)m^^n. mi 
®L, (D^mm±izmMmmmir^>ymm5 emm 
$nT4oO> ^nemi ^>yiiffi5 5. seppitctim 
i^s-^z^nE,i^.s 7\z<i:Dmf£^^mn^n^. mit^> 
-ymmsb. 5 6rpitcmj£7)^EnjD$n^<hmi^5 21*1 so 
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<Dum^7.^^z^^n^^mmtmmmi:!f^>zfmms 

Lrzfj^-DxmiM^ 2^<Dmn.:^':^^\z^^n^mm\t 
miMhi m^^mLxs^mzf&^iti^ti^iztizrj: 
z:<D^^nmzm^a!i^n^mmm}ftmi^^>':/m 

[0 0 16] -:fj. 4}tzmT^m3mh3 (D^f^ 
mm±^z\tmmnms sf)m^^nx\^^^o ^zL^^xm 
m-r^>i^Mfmi^mmnx\tmi^mmnmcommiz^ 
i^^xmmmmi^zm:^^^^ t,mmmm(om^^m^^ ^mmm 
m<D(&\^m\z\^^'fxm^mmmm\^^mm'<:^>f)mw} 
T^o m2{z^i.rzmx\t-x^^s 4p^(Dmmmm(^:^ 
^^'^1^5 2^.(Dmmmm,^K)t^m^^o)xirM^5 4f^ 
(Dmm^tmmmms s tmmr^ct.\z^r)m^^^^'f 
m'Dxmm'<^>trjiO. :i<Dmm^:t>iftm3mh 
3 . ^2jiL2 43ct^'^i^Li p^^^i^jb> mmm^ 
i^>:/mms siz^i^^xm^^na^-^^o ^m^M. 
mmmms s hmmmmi^->':/mms s hcomifzn^- 
5 9x^i.rzmj£Vo ^m^r^o ccT^mmvo ^txm. 
4[^hmi^s 2\^t(Dmmmmmi^zi:tmt^o 

[0 0 17] m2iz^vrzmx}ftz.<Dmf^yo -^^mi^ 
5 2\^(Dmmmm^^i^. p.m. (D^^iz^-r^nEE^z-^ 

2^<Dmmmm'^^i9.P-m. tu^jzoizmiMhi 
-:^xwL^ih-^n. ^n\z^-DxmiM5 2p^(Dmmmm 

T^Up. p. in. \zm^^ti^o 

[0 0 18] tj:^mmmmiyf^>zfmms s\tNOx \z 

ni^x}itm7v^(Di&i.^Mn. m^^^^Aut^^p t ^ 
co^^7&^6jf^^^nT*3 0, i^rzi^^'z>xmm.:^^7.^itz^ 
^n^NOx \tmi^s 2i^xm^tAj^m7t^rifji 

i/^o l.tz-^^'dxz.cdnox \tm 2 (D^mmmm^ 6 1^ 

MoTm2^5 3rttC^A-r^o -:;^> ^2^5 Steffi 

-r^miMhi (Dp^mm±i^z\mmmm2 7f.>^mme 
of)m^^nx:^y). ::<Dmmmm2:^s>:/mm6 o t 
mmmmiyfi>':^nm5 e t<Dmiz\tm2^^>':fmmm 

5 6mitzmi£^^mu'^n^tm2m5 3\^<Dmm,:^7s^ . 
\z^^ti^mm^mmmm2 7fs>-:/mme otinmi^x 

mmmi^->:fmm5 6i,z\^^i^xmri^o vrz^^-oxm 
2^5 3[N<Dmn,ii::^^^z^^ti^mm\tmimhi 
^^mi.xnmz^R^th^n^z,^\ztj:r). z.<d^^^ 
mziR^m^n^mmm\tm2^^>ymj£M6 kdmj^ 

[0 0 19] mmLtz^o\zmm-^:^>{^m'fm 
wm,mnx\tm{^nmnm(omm\z^^^xmmm\^\z^ 
f)^h^ t,m.mmm.<j^M^mt^^^mmm(Di&.\.m\z\^^'^ 
xm^nmnmp^^mm^^yt^w^wi-r^o iii2{c:^b 



m 



1 

mmm^^. -o *:>m^<Dvi^m.^ 5 4 {H<Dmm\tmmmm 

r>'^lliLt l^^^ffilL. |^1S<Iijm2 7p>:/IHS6 01' 

fijii2 7t^>ym^6 0 <h(7:)r0Tti?^^6 2 t^l.;^c«iev 

, T^^'fg^r^o CtDHEEVi \ti^nf£&S 4lHtm2M 

\z-'m'r^^o\zm2-^^>':fm!£m6 Kon^^^y^c- 

i^/^^y^um^n^o -rtjitD-^m 2^5 3 p^(Dmm\tm 
2^5 3 };^(Dmmi&^^^ 0 . 0 ip. p, ra. tt^^j^^izm 

IBL, ^ii-^T&^m^n> -€-ntCJ:oT^2^5 3 
F*g(DK^«^;0?O. 0 Ip. p. m. tc«iJ#$nSo 

[0 0 2 1 ] 7^j:^|^SiiJ^24^>ymffi6 0 =bNOx 

<D'^^^^^mm^nx:hD. vrzf)^'DXf}m:^:^^\z^ 
^n^NOx \tmmmm2n'^>':/mme 0 tmmLxh 
{^tAj^mTL-^nu^K --lo. ^2^5 3 tcMf^ms 

^3tmWL^tvr:\^^^. c:cOim^#jA}^>7'm^6 3tlN 
Ox {CMUT!^l/^3l7c:'l4^*-r^«5f4. -^iA^i'di^^^A 

5 3F^£DNOx . m.mz\%^n'^^^^^'^ot^mm.m 
m2\z7r^\^fz^'^\zz.(Dmmmit-y^nm^ 3 <h*w 

us 8<h(;)PBl{Ct^-^mEE6 4??i^Eni)P$nT*5 0, bfd 

7:?^'oTl^^{PJj#>ym^6 3±J:::feliT53^»^^^nfc 

02 tl^#g<:t><h;^ci:oTm3JiL3 l^=S:S^Pa^l5 8 

(cf^frtT#iib-r'5o c:<o<h^lSffi«^>ym® 6 3 (hS 

[0 0 2 2] Hua!b/iJ:o{cmi^5 2F^'t:tiNOx \t 

^n^'^o>,m.mziw\t^^t.\zf^'o. «f<bTm»r& 
I. t^^m%'n:^^<nno^Wi^^^V^x^^z.t.\zU 

1^5 2rttc4^V^TNO<hH2 0^\Z'jfm^n (4NH 

3 + 5 O2 ->4N04- 6 Hz O) , Z.(D^^-^rifz.nO 
\t!^2(r>Wi,WM.^mt3 1 ^iloTm2^5 3 1*1 Oft A 

tU'oxm3mL3 [^^mmmms s\z\^^fx^mr 
[0 0 2 3] gistiUffi I I <hg|^m;trx'^f»<DNOx iiS 




(5) *#P^3 2 002-276343 

8 

xmiyfcmiMi z f)^^±^^o i.ti^^^x:z(Dmmi 2 

[0 0 2 4] f^^msm'Ls <hll6ilLo <h(DP0lH«N 
Ox 7>^-7-fe>it2 9a)ii>itgB^j!jPlSi-r§fcs6<?) 
10 Smt-^ 6 7 70^*SHe$nT4oO> :iCDliMt— :^ 6 7 
tCcfcoTNOx y >^:::^T'ti>1t 2 9 coir >+i-gl5tl 7 0 
Ot:;!i^^ 8 0 O'CtcMHaf^n-So lEI4tiNOx fKiRSiJ2 

v^(Dh^\z\'XO. 9 (V) fliSotB:^^^^^^^, 
S^m:^Xco^Mtl:;t>^*U->(7).t^fc:ti0. 1 (V) fl^ 
<Dm:^m/£<&%^-rSo 'r;'ci:t^-^IlI4tc::^bfc^dTt^U 

20 v'^x^^z.h^^'ti^-)imnv^)v\t.o . 9 (v) -e 
^0, u — >-e^sii<h€:^t*m;^m-^u^;i'tio. 1 

(V) T^-5o 

[0 0 2 5 ] --)5. RtiaiLfc<^-5t'NOx T>^nTir 

>it2 9<z)m^i2 7&^'bSm:^xco^j^it^^m-r'5c 

<h7&^**lr€, b;^;^>^*oT^«SIt^U:S#^<hbTNOx 7> 

3S*^ltir>-y-3 o^&ISttSi^^^TJj^^^^cC^^^o :*tc^5 (A) 

[0 0 2 6] 0 5 (A) \z^\,^x^m^i ^y)^^nM 

^\z\t.m 1 \z^^\.rz^o\zj^m=fu^m\zmMm.^^i 
1 2[H\z\^»xmn'Ff^m%'^^n^o 

^(OmPt\^^^y:iv'-( 1 2CD[^;Mffl(c:cJ:0^l^$nT.#. 

tc;J3 S¥i^^«Sit U - > <h o T S o 

40 [0 0 2 7 ] (a) fr;:4oi/^T'^*Sx, ^y)h 

f^W^'pBS^^n, z.a:>h^\z\-Xi^-'U'&n.mMmyt:>n 

<Dmxiftmm^m]t(DhLx^-M^mmhm=rt:>n. 
mmxs h^M^mxftt^) y^^mito^htxi^- 
[0 0 2 8 ] :$imMx^t^mt^mmm^.]tt-r^<D\z 
ii^^mtii^^BsmMmT AVfjms (b) {ZTjki^rc^o 
50 {zmm^^Q/f^^<^z^^Mm$mN<Dm^t i^x-^^ 



# 

(6) 

9 

TAUO (=K • TAU) ;!><fftB^n^o dCOWlE^S: 
KtiHIS (C) tC^LAcct^tClSMftSQ/N^Dcfc^'ta 

[0 0 2 9] c:coffliE^S:K(OfiltiU->^j8SW:(?)fe^ 
Tj^iS:^^lTt:)n^liI5 (A) (Dm^X2 ctOfefgft^iffl 10 
cD31$^0Mi^T*ti 1 . OJ;Ot>/h$<. U u/^^^^tbot) 
<hTil««E;0<fT^n^gI5 (A) (O^^Xa 

iE^igcKtiii*gx2 tmmxs t(D?^^(Dmmmm.x^\t 
>|^^±^cT;^^•:^^ffi^*<2:t" sNOx ®:iR?pJ2 s^sJt 

[0 0 3 1 ] ^.i-rna5«'&tf^:3Tfc^^®MilK, 

m^5^jzUNOx ^^M2 3 ±m.(Dm%mm[^\zmt so 

Ox^iR^J2 3^(^aiAS^m:^X(D^<^W:<tl^T^<hC 

m^.^^rz\t'j v^^zfji^L^iRLtcNOx ^nm-r^ 
NOx <^®smf^ffl^fT-5o 
[0 0 3 2 ] c(DNOx ^^M2 3^mmsmm^p^\z 

[0 0 3 3] HI \z7v^\^rzp^mMmx\tmmmm,(DM^^ 

^m^om^^mz^\.^x'&m\ti)^') ->(o^mxms^ 
m=ft^n^. c(D^o\z'&m)^t^')-y(DV<mxmMi)^ 
n^nx\^^^m'^\z\tm%ii7s^(ommmmtm<. c 

<Ot^\ZUm6 (A) {Z7jkLrzJ:oiZZ,tl^mMOz f)^ 50 
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fctlO=^-iSJ^?L, NO2 tU^ (2NO + 0.^-^2N 

^fb^not^KiR^ji^tcKiR^nTi^fb/N'u -^a b a o 
u^^Lf^f)^^me (A) tc^L.7^ccfc^{;iffi^-r^>N 

;&mOx ®iK^J2 3l^{cKiR$n^o oaAfif^;^JX*cZ) 

m^CLMmz^^^ tixmm.-r :t >N 03-f)^±m'^ n^o 
[0 0 3 4] -yj. mxmn,:»7.(D^m\tf)^'j ^y^\z^ 

B^p tcD^mxcDNo-^ (D^j&mfi^i&T'r^o N.02 

^zm^. w\<[^x^^m\H<Dmm■<^>NOs~^^No•^ 
(Dmx^i^m^^^tkih^n^. z.(Dt^NOx ^^m2' 
3f)^^Mci^^nrzNOx ^tme (b) {ZTj^vr^^oitzm 
xm^t!7.^\z^^ti^^m<DmmHc, cochM^su 

TjlTcii-ba^en^o e:coJ:'5fcLTe^P t 

O2 7&^*ffi^nS. L/5:7&^oTffltAfi^m:^fA<7)^^lt*^ 

NOx ;6^**^ctb^n. Lf)^hz(DWcth^tircNOx ^mTv 
[0 0 3 5 ]>ci:^c:(7)^'^, mxmn.t3 7s(D^m]t^m 

m^BMzl.XhNOx ®iK^J2 3;!)^^ NOx 

n-So L.7^^L;^cJ:7&^6«tAgm;^A<7)^t^,it^3Sii^tm 

fCUy^a-g-JCt^NOx KW9J2 3 75^^»NOx f)^^^\Zly 

'fy^tkih'^ntji\^^rzisb{zNOx^^m2 3{z^i\^^nxi^^ 
^^NOx ^nOi^'^^ifZift^^^i^mm^^t'^o <h 

Ci;5T?NOx ®iRSlJ2 3(7)NOx ®iRtg:/jtCf5|g^7&^^ 
D> bfcT:?^ ■:)TN Ox ®iR^J 2 3 C7) NOx 
. fp-r^WlCNOx ®iR3?J2 3;!^^6NOx t:^^^-^^'^- 
Wt^^^o hZi^bfi^nOx Wm2 3«NOx ^^mfi 

t^-[-^n.o%\t.m%i37.^\z^^n^\^LhjE±x(Dn 

Ox ^©iR-r^^^^'NOx ®:iR*g:^<:oKI?-{C3fioX (h— SB 
<?5NOx ^KiRbA;^cJ:<:^cC«:)> »f< LTNOx ®iR??J2 
375^NOx m^mfl<r>U^\Z]5:':3<t.NOx K^RSJ 2 3 
7&^'E)T»it^«t[±l-r>5NOx S7!^^li;^LtiL;d?)a. 

.[0 0 3 6] ^:LXifmj\(o^mmmx\tnOx ®« 

SIJ2 3 JlKiR^nTV^^ 1 — ^)V<n\^Ox fK^RS^Jt^ 
CONOx K«l:;&^^::^NOx ^Um\z]5.'^\^^rz.t. 
^fcNOx ®:iK^J2 3{c«EA-r'5}^^m:^ACD^J^i:E:^- 
9#MtcU v5=^^ZLTNOx ®iK^J2 3;^^6NOx ^iJctti 
$-li:^<t-5JcbTi;^-5o NOx ®flXSiJ2 3{C 

m.xr^m%ii7.(D^m\t^') y'^\z-r^:^m\'^m^(o 



# 
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7.(D^mit^V y^lZ-r^J^vlZl^X^^^^o 
[0 0 3 7] i:C5Tfl^M:^'X»^tCtiSOx f)^^^nx 

NOx ®iR?PJ2 3JCtiNOxt^7&^OT7^j:< SOx 
tj^AR^n-So ^ICDNOx ®:iK^J2 3-\<DSOx (D^^ 10 

t^^'^rzm^^m\zt^xmm't^tntimLrc,<^o\zm 
xmn.^>^<Dm^m^^ ^j->(Dt^i,zi,tmmoz ^^02- 
mrz\to'''<DmxB^p t(ommzi^mi^x:t5r). mx 

—mt^^p t ±x'^ ^^zmit^ti-^-^^^MMz^u 

^nxmit/^'j^yAB aotis^vtji'f)^^. mm-(^> 20 
so^^-(Dmxm^mp^\ziumL. ^^i^fc^mmsa 

[0 0 3 8] iyt)^Vt^f)^iE>Z,(D^mmB aSO^ ^1^^ 

(D^^m^o i.rzf)^^xv^Ox ^^M2 3\H\z\tmmf)^ 

mMT^^z-Dnxmrnms a so^ '^^m±'r^:it\zfji 
0. m< i^xmm^mm-r^i.z'Dtix^Ox ^iSLm2 3 

^mUi^'^^NOx M^^{&TT^z:t\ztii^. irfjit)^ 
mrBW^m-t^iz-otixis^OK ^^M2 3ti^'i^itf^z: 30 

[0 0 3 9] <hil^7:?^'C:<D^^. NOx ®iRSiJ2 3<DiMi 

m^^-^Mm. m^^ie 0 ox:^±ftztsi^iiNOx k^r 
m2 3\^^z^\.^x^mmB aso^ f)^^mi.. z,<Dt^ 
NOx ^ifsLm2 3\zmx'r^m%:tI7.<D^mit^'Jv'f' 
\z'r^tNOx ®iR»J2 3;;>^'bSOx ^am^-frS^i: 

T^J^'-r^^o ^:i-C*:^0J(^^ffifi^JT=tiNOx M^J2 3' 
f)^^SOx "^tSdh-r^^ii^iZNOx ®IRSJ2 3(^?ajg 
7!?^ii5^^Ji^fCflNOx®:iRSi]2 3 \zmXt^m%:t}7.(D 
^mit^^J ^;/5^(CbTNOx ®»R.^J2 3 7!i^e>SOx ^Mc 40 
tti^-tt. SOx ^ScmT-<^<!r^J::NOx M^J2 3(^ . 
i^S?:>^*(Sl.^^'&{Ct^NOx Wn\2 3(DU&^±^^'^ 

^^^^(cNOx ^^M2 3\zmxT^mn.t^:^(o^Bit 

y^{Zf^<^0\Zl^X\^^^o 
[0 0 4 01 'AitZNOx ®iR»J2 3^^^NOx ^S^ffiT 

'^<NOx fRiR^j2 3i,zm,xf^nmi}7s(D^mit^^j 

y9-\zLtiii^<Dm7im<Dmtl^Ox KiR?PJ2 3j5^6T 

mmz^\^^xm.m^^o ^rv]ifb^zm7x:m(Dm\z'D\^^x 
tstmr^o NOx ^Aum2 3\zmxt^wn.iix<D^i!& so 
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ti^MTzmo^m^z-^r^o ctT^d^t^NOx miRm2 

fz ittmnnm f tcig jp<;)^5^^i- ^mm^tzm^x^. no 
m^xhmx\t^^. 

[0 0 4 1 ] 'A\z7>'e-T<Dmmz'Z)\.^xm.m'r^o 
'^%^^rz\m%i^7.^o:>m.mn.^ i)mitm^^fz\t.^ 

7cfi4<«2 0 tC^l^Ti^{b7Kl^HCtCj;<93l7C^n, 7> 
^-7NH3 Ti^^^^^n-So b:^>^L;^cJ:*^e^m^^U 
5^(Cfj:^<hNOx ®iR^i2 3;d^'^NOx :^^'«:tti^n. !^ 
^$n;^7>^:=:7NH3 tlCCONOx ^}l7tT^;ti6 

fcfigffl^n^oTNOx ^iR.sy2 3;^^^NOx tmih-^ 

nx\^^^m. iEm\z\t^^'^nrzm7T:nwNOx (omii^ 
:i^^zsm.7t<Dtz^\z^m'^tix\^^^m\t.\^Ox ^^M2 
3 3&^'bTg^-v«7>^^7NH3 \tmm\^tsi^^. :in\zn 

bTNOx ^^M2 3^«a>C7)NOx (DWLlhfi'^^TVrzm 

Ox SS:^SiJ2 3;5^bNOx ^SJ^Hti LMTct-^rcd^tc^l^ffi 
$ n^^j: (.^#*J(^a7C»j7!>t #fc/^ ^ <i: 7 > ^- 7 N H 3 

t^t^t^-^NOx (om7x:<Dtz^\zmmi^n^^t'h^t^<ts. 

0. »f< LTC:(7)<h€tctd;NOx ®:iR?f«J2 3;0^^TfflE^ 

7>^— 7NH3 f)m^'r^^t,\zt^^. 

[0 0 4 2] CCOCiifr^NOx ^i|X^J2 3C0±?i5ttc^{k 

mm^rz\^^7tm^2 otm^-f ^nx^^^u^^^m-^x^^ 

-r^o T^^t^-^NOx KiRS>J2 3 t))l7r^eg$:WT^a 

(hNOx ^i|XSJ2 3 tC4b%^T7>^ — 7NH3 
n^pJtg14;0^*^^o L;^^L;^cJ:7ii^*e)/::<h^7>^zi7NH 
3 75i?^^^nfc<hbT=bC<7)7>^^7NH3 tiNOx 
®i|X5^J2 3;!)^6am^ti;^cNOx ^iljc-r-S/ca^tC^^ffl 
^n-Sfci^tCNOx ®iR^J2 3;&>bT«'\fi7>^-7 
NH3 75^«tti:ib;^ci:l'^o <hc:5;&WOx ®iR^J2 StJi^^N 
Ox ^JKaibM7ct-^/ia6tcffi;8$n/ci:(/^^JSflcOjl7C^J 
;J>^'ttS&^n^<hm}iiEL.;^Cc^e){CNOx KiR§iJ2 3;!;^^T 
«t'\7>^:::7NH3 tm^'t^Z.tL\Zt^^. 

[0 0 4 3] ccocfc-^JcNOx ^mA2 3\zmxt^m 

%ii7s<D^m.\tt'^'} y^\z'^rirzt^\zno>, ^^n\2 
3;!j^»a»NOx ^WL^wm.yz't^rz^\zmm^nu^^^M 

NHa COJ^TNOx W^12 3f)^^Tf^^mihL. Z(D 

t^mih-r^T >'e:^7mi/t^^m<r)m7x:m(Dmz}tm-r 
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ffi ^ ^ t) r T ^ ^ i mx. o 

[0 0 4 4] 'A^zm 7 $:#0a b-:?C)5l7c9J<7)«$&$tJ1S(CD 
X fi (^.NOx ®«fi) ^^bT*3D. I . {tNOx 7 

«tCD7;^;^75mOx T>^-T-ti>-tf-2 9 0^m««i 1 

[0 0 4 5] mi iZTTil^rcJz^lzm^NOx ®:iR«SNO 
X;&«ii:^bTNOx ®iR?f'J2 3 c>®iRflg:trRg^l'iat?< 

#bfrii;ie)-6o lll7^c^b;t^^MMT^SNOx ®wajJ2 

3<7)^NOx ®iRS^it:£b, NOx ®ilXS>J2 3 tC^A 

X ®i|X^J2 3 tcM^nrv^^ h-:^;KDNOx 30 

m? {Z7skvrc^v\zmi^Ox ®iRS«^^P5tcj:o}t^ 

^n^c^^NOx ®:iRS2NOX;^^fF^fjINOXmax - a 

^m^rzt^\z^m\t^'j->-^^^ u ^y^fc-B#6<3tc^ 
mmmtLxn^m^mi^NOx ©iRfiNoxmax cT^^y 

Ati9 0 %i:l.^o^cJ;3tC«:^NOx K^aNOXinax 

[0 0 4 6] ^<«iH:A/F;^^''J->7!)^'^ U ';/^tC^J^x. 40 
enrt)'; 'y^^t^htcD»^:^X;0mOx ®iR^J2 3tC . 
SiJiif -5 (C tiPiJ ^ g-r ^ CO T^t«i:t: A / F U 5" (C 
«^;tenfcii:f£JiNOx ®4Xj¥J2 3 7&^e>Ta£--0S£15'"r 

i^7.^\z'^^n^m7tM^z^^NOx (Dm7H^mf)mtih 

ltiLU<U^o Lrzt)^^X^^m]t^^'J->-^^^0 y^\z 
mm^^n^tNOx 7>'^:z7'\i>-^2 9(DmitinrM 

1 1 \tf^mr^'\±^vrzm. m^xi&T-r^o -y^. ^m. 

]t/)^^J->f}^ib')y^\zmi^z.^tl^tNOx ®iRSiJ2 50 
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®iRSJ2 SiZ^iR^nxi^^^NOx E2NOXfifSs4f 

[0 0 4 7] :ki>zmmmm\z:^i^^^m^Ox ^^m(o 
ntti:^m^z^^^xmmr^. noxM^J2 3tc«tA'r 

^j->x$>^t^{zm&\^mmrzo\zNOx ^^CLmzs 
fc®iR$ti-5NOx (^T. #fi:NOx m^tsLm^w 

"To ) \tNOx ®iR?fy2 3tc:^:^Rg^c®iRL'5SNOx 
(I^T, S;^NOx ^^mtfffr. ) i:. NOx K 

iix^j2 3^NOx ^^w^n^mm^zm-r^^m, a:x 

T. NOx KiRj^ffi) ^ASf^:^X4><^NOx 

(J^T> »?tANOx liS<hl^F-ro ) i:> NOx ®iR??J2 
3tCiaffi®iK$tlT(/^^ h-^^KJONOx COfi «.NO 

X m^M) titzmrisi^'^xwm'^mx^^o 
[0 0 4 8] ^bTc:ne/N°^^-^> -TUtD-^miLN 
Ox ®iRfi^. :g^NOx ®:iixffi<h. NOx ^i^mm 
c^tANOx mmt. m>^Ox ^i^m^(Dm^zitm.^ 

mmo:>mmmmz:^i\zmmm^^^\zm:kNOx 

NOx KiRa^th, «EANOx mm^. l^NOx ®: 
iRS<h€:{-^AbT-^^NOx ^^m^MH^L^. Mff < UT 
^ai$n;^m{iNOx ®:iKa;^«»-r^ci^tcJ:0.1^N 

o*ie)^n'S^^^ti^8 (A) tz^bfciCT^^o m 

^Lfcll^^fC:fcl^TA a b c t^m^NOx^iRfi. N 
OXmax ti«:^NOx Kabl^NOx ®iR5i 

Cnox t*??iEANOx mm. SNOXtmNOx ®iR 

[0 0 4 9] Z.Z.xm:kNOx ®iRfi<hNOx 
t *D ^ fS <h b T « H J: 0 ^ fi^) * i6 fit <£r ffi I. i ^ p 
Cin^^^NOx ^iRfi^Sctr/NOx ®iR3^^tlNOx 
S^itX3J2 3 7^>^*MbL;^<i:(.^KOtc4Di'iTfr^t«M3lSttS8co 

m^M2 3<Dmm^mft^^n^^\<iOx ®:ir^J2 sf^s 

Ox o:>W^m%:^7.(Dmr^^^z^Ki'i^^\z9Sitl^. & 
X ®iRfi4BJ:t;NOx ^ilXiiit^iiil:i!gIE-r^o 

ffltANOx mmmmmmmm(Dmitizi^^xmtv. 

i?itANOx iiig*3cky^fe^NOx ©iiXffi<^:LTti¥firNO 
[0 0 5 0] ^rzmXNOx ©iSCnox ti:;^cOcfc^tcL 

T^m^n-So 'r;^c^5-&NOx ^^m2 3\zmiiLmm^ 

AcOld^AT^NOx cOffl («T, #ffiNOx fMXmt 

fiNOx mxskNA^m9\z7fkLrz^o{z'^v':/<Dmx 
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[0 0 5 1 ] tz.^x-±m\^rzJ:v\zm±NOx fR^Rfi 

t^NOx ^4X^J2 3 (D'^it^Zi^-oX^^^^ \Z{i>tji< f^r) . 
NOx ®^3S«tS^^^tc:il<;^j:^o c:co^^(ctig:^N 

Ox®iKi:*5ci:o^NOx ^ium&^tcD^^m^^xm& 

NOx KiRS^^mLT^iESS/^cCWiNOx K^Rgti^ 

m^nT'cCv^o ^z,x:^mmmx\^i^'r<D:^^^^zxK^m± lo 
NOx KiixatNOx ^i^Lm^^^mMi^iEi^. cn\z 

[0 0 5 2] rut:>t>NOx ^^m2 srmzjttNOx 
mmw\2 3^^^m.ihr^mn,:»:^^<^^Os mm (^Js 
T, ffiffiNOx mmtm-To ) $«imba>5NOx 7> 
^:r:r'tr>it 2 QTj^^'sag^nrvi^cD'r ci(7)NOx t> 
^-T±>^2 9 (Diti^^m^^niftm&^m^rcKi \zN 

Ox ®iRSiJ2 ST^^'^jKm-T'SNOx <^S (i^AT. ^ffiN 

Ox 0fEm»ch^^-ro ) Aou t s ^^mf ^eiiiTJj^'T^ 20 
^ClT'±aiUfcJ:'5fcWNOx «ASNAtiEI9 

<D'^y-:^f)'^^wm'^mx^^(Dxms (b) {c^Ui^cBi 

^^tCt^^oT»f< UTffaib;^c^{4NOx ^A«NA5&^ 
eWiNOx ^mSAou t s ^Mb^l^t^mfeNOx 
®iR«Aa b s:^^»:ffi$n^o :^ci:43mfi:NOx »?Eli3MA 
ou t t^NOx T>^:— yir>it2 9cDm;^^Sti i 

[0 0 5 3] 9f< LT^mUi^cmfiNOx ^AKS (i^ 
T> nwm^^To ) Aa b s i:JilBgl«jS:tc:SoaiT 
^mU/;¥f^:NOx (i[^T, 31f^M<J::f^-ro ) A 30 

ab ct^\t^Vrzt^\ZNOx m^m2 ST&^'^MbUT 
V^;^i: cin^^iilffiA a b s tm^MA a b c «ta 
ti^b<fcC'5o i.:^^VUf)^iE>NOx ®iR»J2 3;6^'^Mbb 
TVi^Sii^tC^icn^^fJHiAa b s <hiliifiAa b c 

h\tm'^\zfnx\^^^o \^rcf)^^x z.<Dm'^\z\t'^m. 
±mm^^^m i^^xmmmA a b c ^wihT^umnzm 

mmAa b c^wihLfzt^i^zm^^rzmiiLNOx 

ft. StANOx itit. 43ctr>'^NOx ^iRfi^ffiltUT 

3if^fiiAa b c ^wihiyrzt^^zm^^rzmxNOx m 40 

^.NOx ®iRfi> :feJ:^/WiNOx ^iRBOHiPiJfii 

^^n^n±$m^>^\zjxxi.xmi^NOx ^umno 

Xmax i:NOx ®iK^@^K a b <h^efea6T^m-rSo T 

;:i:^-fc.*^»^1T^iS::^NOx ®:iR«NOXniax <tNO 
x KiRjiffiKa btfriNOx 7 ^^ziTir >1^- 2 9(^tti 
;^r(CcfcOi!gIE$n^C<hiC7S:^, cntc<tntfNOx fR 
iRm2 3(Dm^UOx ©iRffichNOx ®iR5Sig<h ^lE^tl 
trffiii-r^Cch:^^"r^'5o ^m&m\zJ:ni,ic<D^o{z 
NOx !ai|X^J2 SCDt^SlJcHPbTgttl^n^SANOx 

KtRSiiNOx ^^mmt^m^^xf^NOx ^^mt^w so 




*$§g 2002-276343 
16 

[0 0 5 4] tZL^xm^.lt-/)^^J->f3^^'J y^{zm^ 

^(^n^tmrnr^mn. rnsitD-^mTzmiitNOx ^Mit 
'r^rzi!b\zmm^ti^(DXNOx ®iR?fij2 3'f}^^Tm^ 

(om-^^ T^c-tf o u^cDi)-^ i'^ om}^\tmi%x\^t<s.\^^t^ 

NOx ®iR^J2 37!i«$^^bbTl^>^J:Vi^#fCt^NOx ©IX 
9J2 3^^e»Tgft'\«EmT^S^m::tfX<?D^^jtti^-r?&^fri 
j^^O U-><h;^ci:0. NOx PKiR^J2 3;^^'^M[:T^(hNO 
X ®iR^J2 3:^^«^T^^'\r^tai-r^S^m:^'X(D^Mi:b^l;b 

n(Dm'^X^NOx ®^^J2 3;0^«^(7)NOx c^^s^mf^^ 
fi^-^Tt^mzt^^hnOx ®iK^J2 3;(>^6T»?t^«La:i 

[0 0 5 5] IiI7ti^^«}ij±;i)^'U->^^^U ^y^Jr-©^;^ 
^n;^c^#fCNOx ®iRS»J2 3^^^>T»1t-^y^ttir^S^m 

^bT430, NOx ®iR^J2 3;5^^(^NOx cO^JctBfPffi 

;6^*^T-r^tgt3;^ci:^<h. 'tt^f:>'^m^^Ox 55:^«i:NO 

mt \'xm^^f)^ d; < > vrzi)^'DX^(D\i^ti u- e 

\i^Ox ®iR^J2 3 7ij^^>(7:)NOx c7)J^caif^ffl;;>^'^7Lfc 

[0 0 5 6] ^C-e^7{C7Kb^l^j5SMTt^Sj^i:l:ir> 

1f 3 0Om;^m/£E{r^^LTS2pmffiEs ^aSl^L-T^B 

ffi:^ft#U^;i'E(:i*tbTS£pl/^;i/Es =&l9!^bT:fe 
H:i;^7m^U^;UE;^^'S2pU^;^Es ^@A;^<h^fC 

[0 0 5 7] ^c:^T^«Stt:ii>it3 ocom;'7mffiEti 
NOx <Difcmf^ffi<;)^7tc^tbT;$::^tt<:i:<^^^bt* -5;^^ 

^t^j:l:-t>it3 O-^NOx ®43iSiJ2 3 OttB^COti^'^O 

^, i^^^\tmm^it\z^-:^x^tim\s.^\tmt<D\.i)^rc 

*M{3©SLT:fe< chNOx <0«(tB^TB#tC^jt«l:b^ U 

[0 0 5 8] ^m\ti)^^)—>t^i^^) v=^\zm^^ 

^ntzh^\znOx ®iR^J2 3 7!?^^NOx ^#J5:tBb3l7C 

^iiZ.(Dh^\Z\tNOx ^^m2 3f)^^-¥m^'7>=^^ 
TNHa 7!?^«i£tif '5(?)TliI7fC^UfcJ:^fCNOx T> 
^-7-ti>'tt2 9(^e^ai1i?iK I 1 ?!?^±#^-r^p CCO^ 

mi \z^^^x;\v=f->'!/X7i<-^ti^^mmiik\ X . 

ISJ^fiS I ^^Um^mWL I 1 I max \t^M<0 



# 
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[0 0 5 9] C<DNOx 7>^:— T-irV-y-Z 9 (D^mM 

So 

. [0 0 6 0] mi^mizmo ^i^i^mm i , c^wsfi s lo 

I , ^l^Ul^ffimwit I 1 <Dm±m I max IZMI^X ^h'^r<S: 
mcDmmm^'^isbWt^LX^^. S I I max f)^m 

mmax 7i»^@^McbD t)/h$<?^ci:o/!:i:#, fT^cCtD-^^ 

[0 0 6 1] ^izi^xNOx ^i\^M2 sizmx-f^mn, 

-t^^x^^o -^ctf:*tr*^j5Sfir!itc::fei,iTNOx 

3 tc^Ars#^:^;^(?:>^t«it75^U -y^T'^S^t^ 30 

So 

[0 0 6 2 ] NOx m^M2 3\zmx'r^m%:^'7.(D^ 
mit^^v->x^^h^ {zmamm ^tzd^znox ® 

OxMTcSi^rfS^-ro ) «NOx ®:iR?PJ2 3:^i^^NOx 7S»^ 

^ffi • MTL^n^m&i'zm'r^^^ («t. nox Stc 
T. rnxmytmrnrnti^-to ) .,<t. nox ®:iRS'i2 3tc 

^ffiS^^R^nTl/^-S h-^;K^NOx Offi (^NOx K 40 

iRffl) tizm-^^^xnih-^mx^^.- 

[0 0 6 3] ^LTiinb/^-7>^-i$^, t"?tct)-6¥ffiN 
Ox jlTcfiii, NOx S7ciia^<t, fSAS7c?PJia^<h. 

^^NOx m^mt(Dm^z\t^^-'^(Dmm^^%DiL'o. 
^cxj^^mMx\t:in(b/'^'y ^-^fBvzi&oiLrDmm 

NOx ©iRm^^eiaif-rSCliifCckO^NOx KKffi^ 50 
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war^o fji^^mmm\z^^^xmm^z<ko^isb(bn^ 
mm^\ms (D) tc^bfcST^So s^LfcPf?^^ 

IC*5(/^TA r e f^miiNOx jlTcffl, KretlNOxS 
TciS^. C h c {trnXMyximmm. ZNOXfi,^.NOx 

^umx$>^o 

[0 0 6 4] Z.Z.XNOX M7cmm<Dwmmti.x\ftn 

NOx ^^1X3)2 3f)^'if^<tL^uimKi\z:^\^^xktmmmm 
^m(Dmitt\tmmu<m^~^x$>^o L^^i.uf}^^ 
NOx ®iix^J2 3(DmmmMh^n^hNOx ^i^M2 

3tiSOx (D^i^^m%:^X(Dn^.U^i\z^D^.^ \z9^it 

V. NOx m7cmm\t^<t'r^o Lrc:^^'Dx^mmmx 

mk)ii'r^:^mz^K)ZL(DNOx m7tmm^m:sLmiE-r 
So mxmTzmmmtmmm&^m. mwmi^zitt. 

o^^^m^'^n^mM(Dm^(D^itiz(^-ox^^\:\^. 
NOx miumhmm<Df^}Mitmz^^t'r^(ox:zri^m 
xm^mm^^^j^zfmuox ^^^m^LxJttm&iNOx 
m7t:mwmm\z^<Di^mwa i^rcm^m v^So 

[0 0 6 5] t:i^X±mi.tz^oiZNOx MTtmrnK 
r e tlNOx ^i^m2 3 cD^Ml:fC#o T«^^ {CiM< f^C 
So c:o«-&tC«NOx MjciiSKr e^-^t^^^ffi^^ 
T¥&NOx MjcftA r e ^WthlyXhlEmt^m^N O 

mz^y)NOx WTvmmKr e^m-simmv. ;in^z^ 

[0 0 6 6] T^cC^^NOx ^i^m2 3TM(CtlNOx 
M^J2 3;;{>^6x^tB-rsSPm;^X + (^7>^^7?@l£ 

(UT. mihT>'e=.7mm^m^. ) ^eitHu-^sN 

Ox T>^— rir>1t2 9;5WM^nTViSCD-T?rC0N 
Ox 7>^^7ii>1t2 9C0m;^=&^vmtfNOx ®4Jl 
SFJ2 3fc43ttSNOx (^Sfedi • MTtfj^^Tl^fz::^^^ 

-e^sPs^tc^i^.NOx ®iRa^^ai-rs;^cd6tcffli.^€>ns 
NOx a7C3is^;5^A<7)fST ^ntfNOx t>^— T-fe> 

ij-2 9dmOx ®K^]2 3 (C^ttSNOx (OSftH • Mtv 
^<^T{.tiZit^^l^!,r^ntii,Z^^^XIttmNOx 

—Ij.. NOx 7>^-Tir>+l-.2 9;5i^NOx ®«K^J2 3 
tc4i3ttSNOx (?)>K:a:i • jl7t:;0^^Tb;^c<i<t:^^mbyc 

h^\z^\^^x\tmNOx ^^&iitmtf^^f)^. ^i^'^U'p 

[0 0 6 7] mVi^An«NOx 7>^:i7ii>1i-2 9 
^*NOx ®iR9Jt;::feOj'SNOx • ilTt^'^Tbi^cC 
<h^1^ai'rsflufc4BV^T^.NOx ®iKffl;'!;^^i:^j:S;0\ 

m'^}tt^^-'^(Dm^oh'>fji<U'Drzttiz\tm^No 
X mm^Wtiir^rzid^zmi^tzNOx MTcmmf)^'^ 
^tztn^f s c ^ y)^x^^(DX'^mmmxift coj® ^ 

tCti3^ffi<^ffllxTl^SNOx 5l7C3iffi^3f^(ifcWil< 



# 
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Ox ^^m-fy^mtu-Dtzt^. «v^«ig^-^(?)fflj:o 

[0 0 6 8] —-^^ NOx T>^n7ii>it2 9;:imo 
X KiK^J2 StC^^tt-SNOx <0&m • STCT^^'^TbfcC: 

^NOx ^^m^wmf^rzdbitzmi^^tzNOx MTzmm 
(Dm^iz^ftmiEmmvT^^^NO:, MTtmm^m^mrz 

frlNOx. 7>^:-iTir>-tf 2 QtCcfcONOx K^R^J 2- 3 ■ 

tzt^iz^n^mNOx ^iCLM^zm-D^^xmrn^NOx 

mmmx\tNOx mTtmmnNOx 7>^-Tir>it2 
9(Da^t}{zj:r)miE'^ri^z.t{zf^^o cntcj:nffN 
Ox m7Lm}M^iEimzmmr^^hf)^x^^o :^mmm 
\z^m:£:z(D^v^zNOx ^i\^M2 sco^mjzmi^xn 
m^n^NOx mTvmm^mi^^xmt^Ox ^^mfimm 
^n^<Dxm^^i^x^^zmNOx mi^sLm-^^JEmizmm 

[ 0 0 6 9 ] m 1 0 ^tm 1 nmm^mnT^TzisbcDjv— 

^>^^bT^/i^o mi o^^mT^t^^WisbitZT.^ 

^yT^.l 0 OlC43ViTlEl5 (B) ^t^^ eS^js: 

mnm^mT Auf)mih'^n^. :k\^^ry^^y^i o i 

TtiNOx ^iR^J2 3;!)^6NOx ^SctB-r^^ ^ i: 
TNOx ^r5:tti:7-^^7i)^'ir^y h'^tlX^^^f)^^'^^-/)^m^l'^ 

T.T^*^':?^! 0 2{zmAjxmi&'r^mi i^^z/^mi 2<d 

Jl-^>\Z<kK}Wlh^n^mNOx M4SNOX;^^*M 
:^NOx KiR«NOXfflax J: 0 fefi a/cfrt^i'Vcfil^fii^® 
;t;^^^S75i^7&^*'JS'J^n>5o SNOX^NOXmax - a(D 
(h^. TT^ct^-^NOx ®:iK^J2 3ON0x ^m^tl^zm 
rz^.m^^^t^\Z\t7.^y':/l 0 4tCv^'\'>yT^o 
Xt"^;/:/! 0 4-etiIil5 (C) {C7KL;tT';/y75?^e>ffiIE 

nmM&TAUitz^iE%^K^mwr^ :it\z^^xm 

m^fjiBnm^imrAuo (=k • tau) 

ti. :i(DmmmTAvoxhr:>xmnmmmiDn^. 

fliSr^nso sox WL\h9i^m^n'^'Z>^m:<Df^\^^ii^\z\t 

[0 0 7 0 ] XT^-'^y 1 0 2{c4ol^TSNOX> 

NOXmax - aiZtl-D fzt mm ^tlfzt^lZ^t 7. y^y:/ 

l0 3^cji^TNOx SJctti^^^^^-fe^y h^n, 
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n^o 0 4{Ciit^o NOx Wi^V ^ 

^n^o 1 0 9T'friS2|s:J;^*4PSItSTA 

-r^c:<hJcJ:-3T^^^e^;^ci:i^f4«g««TAUO (=Kr 
- TAU • Ks ) inm^^ri. C:c^PaS>ffiTAUOT=b 

^xmM^mn=^f^n^. u^^yv^^^iE^mi^^ \tm 

1 2(7:);u-5^>tc^(.iTNOx jl7t:)SS<& 
0 9 \z^n\'i')-y'&mxt<iy^t.x(D^mmM^fz\t.^} 
<Dht.x(Di^-'m'^^mM\zmmz.iE>ti. ^n^zjz-DX 

NOx ®:iK^J2 3;i>^6(^NOx <^Wcmir'mf)mtih^.ti 
[0.0 7 1 ] '^l.^XTsy^yy'l 1 0Ttl^jl^i:[:-t:>1t3 

0 (Z)m:^m/EE;&^'stpffimEs ^mA.rz'^^^f)^:^m^ii^ 
E^Es <^i:#tc:f^x5"';/y 1 0 6 tciitTo cin 

{C3^UTE>Es iZU^tXiry':/! 1 ItCilAy-t^NO 
20 X Wcthy^^^^^J-ty h^n^. NOx ^rfirtl:s:7^//^?u 

-So ;^'7"*yyi 0 6tc:fet.iTsox wcttimm^n 

O ^^X^^ tmWr^ t7.y^ y I 0 7 {rji/u-TN 
Ox ®iRlpJ2 3:?5^e,SOx ^i*ai^ii''5ffiS:^^7Tt^n 

§o "T^^cf^D-^NOx ©iRsy2 3<Dum^mS6 o ot:jeA 

[0 0 7 2] mi l^ctD^Ell 2tl2^||M0iJ<D|t.NOx 
® iRS S N O X g 46 CO;i/- 5^ > ^ ^ L T i 
-5, HI 1 1 (c::fe^iT?04?)»c:;^5^»yy2 0 0 tc::fel/iTNO 

30 X ®:iR^j2 3{zmx't'^mm.:^7.(Dm^.\tf)^v->x^ 

^:^^^/}^^mW\'^n^o 7.'TV^2 0 0 tC^liTi?i£AS^ 
(O'&m.if' 'J — >TS -5 1 WSU ^ tl-S ^ X 7" :/ 

2 0 1 (C43l^T^K[HJte^N<h^Hfti^L ch^A^^fi 
Qlt.if^%^^n. ^^\i^X7.v-v^2^ 2\z^\i\xm'^\Z 

TNOx ^iRS>J2 StC^A-r^NOx <DmNAf)mth^ 
y 2 O 3 (C;fel.^TNOx S^iK^J2 3 
fc«tAl-^gf^;yx*(7)NOx 2gSCnox;^^*gtm$n, 
. :^^^X7s^^y':f.2 0 4\Z:h\^^XmB iA),\Z7r:l.rzmm 
40 ■^:^^b¥ffiP#r«^^fcOic:NOx ®:iRS'J2 3{Zi^i\^^n^ 
NOx col: (*{iNOx KiRffi) (OmmmA a b c 
m^n-So :*:(/^t::^7^u/>^2 0 5tc43i^T^8 (B) *5 
^ifms (c) (;)p^s:7&^^¥{4NOx ^umcD^mim 

A a b s ^^ti^^n^o 
[0 0 7 3] 'A^^X7.y^y'y2 0 7 tc:;fe(.^TS^M A a 
b c i:*ffl'lilAa b s tcDT^o^-m-fyWr^mB (Dmmiz 
$>^y)^mf)'^f)m^^\^tl^o 7.'Ty^2 0 7lz*3l/^TAa 
b s -&<A a b c<Aa b s ^ & Xh^t.nm^ntz 

^^\Z\m% (A) \z7h\^fzm%^\zxm\^^^ic\tzmL-x 

50 NOx K^RfiNOXmax *5cfct/NOx ®iRjiiS^Ka bc^ 
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fiNOx KiRffiA a b thX^(Dmm&A a b c ^^gffl 
b^'^ffio^.NOx KiRSSNOX(c:jD@:^n. M/^T'j: 

0 9 atc4Dl.^T^lEl<^;^-^>^^fffl#tC*5tj-^M;^NO 
X ®iRffl:NOXniax mxm%:»:^^(ONOx M&C 
nox ¥&NOx KiRSAa b<h;&^»?^^n^<, 

[0 0 7 4] — :Sr, 7sv-v':f2 0 7 tc43i.iTAa b s - 
iS^A a b c ^;^cfSA a b c ^ A a b s + jQ ^ <h¥ij 
SiJ^n/i<h^{Ct5Iil8 (A) \Z^\^tzM^^^\Z.XWi\^^^ 

nrzm±i^Ox ©iRSNoxmax ^fct^NOx ^umm 

Kab(Dm:^m(Dmx-nu\^^^nw\i.. 7.9-^^2 1 1 

tC^BliXmfiNOx KiRfiA a b i: LT^CO^fJlMA a 
bs^rSfflb. *i/^-C7.T''yy2 1 2tr:B(.iT^lHl(7D;i/ 

-^>Jl^tiifC7.-r->y :^2 0 9 aiZ^l^^X^^-^ntzmiL 
NOx. ®^ftAa bch, M£Agf^:^7s'f'ONOx itSC 
nox $gNOx ®iRaSNOX<h^EI8 (A) tC^L 

CD;l/-5^>^fTPt{C^tt^¥©:NOx ®iR«Aabch. 

oitA«^^:^;^*coNOx mmcnox mNOx K^R* 

SNOX<i:^I^tit;:0 8 (A) tc^bfcH^^Stcf^Ab 

TSUco 1 ■::)CD:;^fi^^$|f#L.. ;in^ 2 '3<D:;^fi^75^b 

5^^6 6^1-5 2 ocofiiN oxfflax . K a b ^"tn^enrnfc 

fJimXNOx ®iRS*5J:U^NOx KiRj*S^(h-r^ri:"e 

[0 0 7 5 ] (hCl^T'XT^^y 7^2 0 0 {c43t.>Tr^AS^m 
;^XCD^Mit;:>^*U 'y^T^^<hWJ^ne<hliI 1 2coA 
^^-^^2 1 3tC:feliT«H[eI^ISNi:«BII^^L<i:®:A 
^MfiQch;^^g:tti$n> 7^2 1 4tc4aOiT 

NOx ®:iRSJ2 3{-ffltATSJ*m:^/A4'cr))l7clPJ. TfJ: 

sf^pgs^acD ^ "^jsssi^ 5^\zxmMvrji^mnm^^x 
^m.mQxw]nitmxm^:^7.^(Dm7tmmm^mm^ 
ti^(Dxm^<Dtc^mmmm^N mm^mi^t. 
^x?^nmQtizm':s\,'^xmxm%ii7s^(om7vimmm 

Che ^Wl^T^Zh^^Xt^o 
[0 0 7 6] *UiTX7^^;/y2 1 5 tc4ol^^Tg|8 (D) 
tC^b;^cP«^S:;6^e»*firNOx MTC&Ar ef)mih^ 
tl. \k'^^X7s'rv':f2 1 6fC4i3lr^T^ftC^^NOx WSL 
SSNOX7!?^b¥{4NOx StcSA r e^'Mb^lA^tlT 
mz\zmnOx ®:iRffl:2NOX;^^#m$n, 7s^v^2 

1 7tCiitro 7s7-vZf2 1 7T'tiNOx 7>^r.7-tz:> 
it 2 9(;)t^:^Jm^^ I i ;^<S«Pfi I t ^mxtzi)^'^i)^i)m 
m-^n^. 7.^v^2 1 7 tl43(.^T I . > I t TS)^<h 
^lrtiXx^y>^2 1 8^Cil^TNOx MLlhyy^f)^^)±: 
yh^n^o Z.Z.xmi OO^T.r-y'fl I l^zni'^XN 
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Ox *fi:ttS:7^y;!;^Uir'y h^nTi^;^ci:ttn«X7^>y:/2 
1 8(c::fei^TNOx SJfffi'7^^7!?^'j-ir'7 h^n^^:<ttc 
J^ONOx ®iR3J2 3 tc«AT^g^^;yy^co^t«i:l:;:>tiJ 
y^f}^^0->t^n. Lfz^^-oXNOx m^M2 3f)'^ 

e>coNOx cojScm • l^ytf)m 1 oaD:7P— 5^-^'— htcjt 

[0 0 7 7 ] :^\.^X7.'ryy'2 1 9 (C^ot^iTS^NOx © 
iRM £ N O X:^^W^fit A J: 0 fe^i.^;d^S75)^7J>^*iJS'J $ n 
7sy^y'f2 1 9J::43V^T2NOX^AT*^ntSliI8 
10 (D) (Dm^.^iZXm^^^nrzNOx MTtmrnK r e<D 

m^m(Dmx$>^tmwii.. ^affi^LTi^^-sNOx 31 
TcMS^^giE-rs ci:3^ci:< •?■<^^^;^-^>^^slT•r 
^p — XT^^y >^2 1 9 tC43l^TENOX>A'r^^ 
.h*iJSfJ$n;t(i:^tIfri7.x^>:/2 2 OiiZm/uXMS. 
(D) (7)BI«S:tCT^l^en'5NOx jItcjS^K r e;0^ 
0f^(^)M7^ctt3i<-ti-bJe)^n. 'A^^X7y^yy2 2 Itc 
4Di.^ToitASP^:^;^(7)S^it<^U 'y^.h-r^ch^^clgl 1 

0 00X5^*;/^ 1 0 9{c43(/^T^ffl$n'5U >:/^<^iE1S^ 
Ks f)^^J y^m^f)^:k^<fSi^^o{z^JE^ti^. 

20 [0 0 7 8 ] — :*r, A-T^^y 7^2 1 7 {C:fe(.>T I , ^ I t 
T'^^azfiJSiJ^n;^ci:€tCtlA7^'y7'2 2 2 tC^l^^T^. 
NOx KiRSSNOXi^^M^fflAciiO t){l^7^j:l^;5>SjO^;5^ 
4^JSfJ$n^o A7"^yy2 2 2{C:fcViT2NOX^AT^ 
'&<hflJS'J^n;^c^^(Ct*|El8 (D) (OH^^fCT^l.^^ 

nfcNOx iiTCji^K r e coiAf)m<omx^^ ^inm 

<^(D^S>iW-^>^^T"r^a A7"^yy'"2 2 2 

{l4DV^T.ZNOX<AT^^i:^JSfJ$nfci:^tCtlA^ 

u/:/2 2 3 ^cii^-^fllI8 (d) (7DBi^S;tcTffli/^^ti^ 

30 NOx MTLm&Kr e^m^<Dmrz^rM<-^i^^^n. 

'A^^X7.^y:f2 2 '4 tC*3l^TwiiAfi^^;^*Ac0^t«it^ 

[0 0 7 9] ^1 3«esix^;i/Es ^^m-r-s^ti^c;) 

;i/-^>^^L.Tt.i^o ^1 3^#Bsr^i:^~r«!]i6tC 

Tv^'5;;5^S7i^75^*wsij$n^o c: CON Ha ^thy^^ittm 

1 OcOAT^^y:?'!. 0 2 (C*5(/^TSNOX>NO.Xinax - . 
40 atr^-orzh^^Z±y h^n^o NHs ^liiyy^'f)^iz 

y h^nXl^-^^ttiZitXy^y-yS 0 1 ^C)S^TNH3 

^myycff)^±y h^nxf3^^(omiiimmtf)^-^mm 
t, ^m^tz^^^t^^^mwi-^ti^. zcD-'^mmti {t 

7ir>1t2 9(7)^tB®«t I 1 Ti/^^^TlSTb^l^^^T 
COIl#PBl"tr»^o t > t i tcrcJ:§<hA7^»yy3 0 2(Zii^ 
TNHa i^lhyy^f)^-ty h^tlXf)^ (^(Dl^mmNl 

Fp'Jt-^ t^NOx ®iR»J2 3;&^€)T8K^7>^:-T:?!;^aitb 
50 Lrzt^\Z^<D^ofJ:y>'^ziTmx&'DXhNOx T 
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[0 0 8 0] XT^^^yS 0 STtiNOx 7>'E=~7-\L> 

3 0 2{c:43(/^T t> t2 \zU'::>rztmm'^nrzt^\z\t 

^{ZJftT.T'y'^S 0 6 i,zm/v-V^mu^JVEs f)^^ib^ 

3 0 8f::iiO„ cntcMUTS I ^Sr cTDch^tct^XT" 

^y^s 0 7^c3i^T@^y^;^Es 7i)-5^fi6^a6'^n;^cis: 

tTo 7.J-v'f3^^X\^lL\ti^^^}7^n. NHa J^ltfcS 
[0 0 8 1] 01 ^tig^BU'^^l/Es <&SttH-r^fcJ6CCi 

^yjlHI 1 Oc^X-T^^^/T^l 0 2 tc43V>T2NOX>NO 

Xmax -achT'^ofct^tcii^y h^n^o NH3 ^tH:7 

^^t^^Lv h^nTii^<i:€friiX7^^;/:/4 0 1 

TNH3 «lfctS 7 ^ ^T^t-fe !y h^nr :<i^eoJSiiiPtWt75^ 

t\fz.mznOyr7y^-7'\L>^2 9<K>i^^mM\ X if^ 
^X^^yy4 0 2{Cii^■rNH3 ^m^'^^TJj^'ir^y 30 

©iix^j2 3t^^-^m.^7 y'^r.7tm^\^fzt,^\zEo:^ 

-So t ^ t 2 (^^ch^tCtiX^^y ^4 0 3 ICittio 

[0 0 8 2] Xx->yy4 0 3-f^i^m®«t I . I max 
ctO t):;^^V^;^^S;6^75i^'^Ji3iJ$n'5o I. >Imax(7)^^ 
{ctiXT-^;/:^4 0 4^cii^-e I , 7&«fiimm«tco^:^M i 

max<h$n^o :*l'^TX5^^yy4 0 2 tC:fe(/iT t > t 2 40 
tc:7:j:ofci:#iJSU$n;^c«i:^tc:tiX7^^yy4 0 5 ^cii^T . 
mmM(T^mLXm. I max I maxfcfc 0 t):*c€v>;!i^ 

STli^^^^^JSU^n-Sp I max > I maxr<0<h^tctlX7=-y y 

4 0 6^cii^Tg^l/^;^Es ;:^^^i6^i6en;t^^fi 

arcttt^{j;'itLa6^n. il^l^TX^^^y ^ 4 0 8 tCiiOo 
CinfCjttLT I max ^ I maxr(7)i:€r(wtiX7=-*y ^ 4 0 7 

@ ^ Es ;:>^^a6^d6 6 tlfzW&W. a 
ii:^-li-L56e>n, :^t/^TX7^^y ^4 0 8 tCiitTo T^^tv 
:7'4 0 8-CtiImax ;?!>^^U7$n, NH3 «li±17^i/;^« 
Uir^vK^n^o 50 
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[0 0 8 3] 7ic:fe±ML;^^fflWT}d:^:;^NOx ®iRffi 
NOXmax , NOx ^^KilKKab. NOx STCjtigK 

<giE^S^'5c}:'9tCLxTl'^'5;5>^NOXmax , Kab. K 
r etlNOx m,mM2 3 Or^SfC J::^T t^^kT-StDT 

±3i!!bfc^ii5««it3*5i^TNOx m,mM(j^m.m.^wm'^ 

cfc^tCbTtjctl^o A#:6^tCt^«?iJA«NOx KiR9J2 3 
(7) S I c U T ^ ^ ^ / 1 ^ - ^ CO ^ M ^ ^ t56 * a6 
TROM3 4{Cl2ttLT^^. -iiaib;^c#/t^;^-^{C 

^ttSb. ¥&NOx ©iRSAa b^;tfi*ffiNOx Stc 
SA r e ^^fflT^<h^(CNOx ^^K^J 2 3(DrU^tCct 
0 ^ ^ ^ -i?' COS] Wfl ^ C (7)^iE.eg?^{C J; 

Oii^iEb, »f< bT^giEL;^c/^^^-r$'^^8 (A) ^ 
fz.\vm (D) fc::^L/iBlfigS:tc*Dt.iT<§e^T§J:'5fcf 

[0 0 8 4] ^fc±aib/::lliS^!lTt^NOx S^iR^J2 3 

t'«[Ar'5)SP^;^X4'(DNOx smcnox ^tsum^^ 

{cUTl.i^;0^NOx ®iKSJ2 3 ^DfttJtcN Ox 7>^^ 
Zir>1t$:EML. ^ONOx 7>^:^T-tr >-tl-fC J: 0 
NOx ^iffiCnox ^ltS^m"r^J:^(::LTt>ci:i'io S 
;^cNOx ®iR^J2 3cDNOx S7t:Bg;fj:?&^^+:a'T^'5« 
^{C^iNOx T>^:::T-ti>it2 9T«ttCNOx mxM 
■ht^'^^^mm.^WM't^^o\z\^X^^\i^. 
[0 0 8 5] 

[3^H>^<7:>?;^m] :*:^0JtcJ;ntiNOx ®iR^JtC®:iK$ n 

X mM.m.t.. NOx ^iiX3Sit<h75mox ^is^^^mL-^ 

X ®S<7)|^SiHii^ffl^iT<giE$n;^^:^NOx KiRSi: 

NOx m.^mm,t.\z^':5\^xHo^ ^^m.t'^n^^n^ 

<h 6 ck nti' N O X ®:iiXS?&^*IE5S IctE® $ tl 
[mi] f^<^tllllC0±*!llT^>5o 

[gl2] NOx T>^-7-tr>+h(D-fe>1tgB(D^gifi^^ 

"T^TSSo . 

[^3] NOx 7'>^:ZiT-fe>-tffCJ;S^ffim«t^^"r 

[^4] ^eS]t-fe>1fom:bmEE^7i^-r!iIT«»§o 
[gl5] S*:M»«*fa. ffllE^iC^^^-riilT^^o 
[^6] NOx ®iRS>J(?)NOx KSiffif^ffi^lft^-r^/i 

[0 7] ?Sfi!iJt-tr>lfcDm;trm/E. NOx 7>^-7-tr 

> it (?:) m H oft ^ ^ 7K r ^ < A ^ -V' - h T ^ -5 o 
[08] ^fiNOx ffi:iRffl:^^Km-r^/ii6(^Klt^S^ 

[El 9] NOx ffliASc^V*:;y$^f Igj-T'^-So 
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' [mil] ^NOx ^^M'^WihT^rzisbcDya-^^ 
Cmi 2] ^NOx ®iRffi^^tB-r^fe«6(D:7D-^^ 
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[^14] @^l/^;i'Es ^W^lhT^rzibo^ya-^^ 

1 1 

2 3-NOx KiRj^J • 

2 9- -NOx T>^-7.ir>1t 

3 0-^^it'ti>1t 



[mi] 



[1112] 




57 



s 

1 

( 



50 



66 



56 55 61 _ 63 62 

53"/ 



5,1 60 



59 ™ 65 



4. 



L2 

u 



.me] 



(A) 



(Bl 
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Q/N 



[^5] 
(A) 




Q/N 



(Bl 

TAUii TAU12 



TAUi 



TAU„,i 



TAU,„„ 



N 



Q/N 



(C) 

K-ii K12 Km 

K21 




[EI8] 



[gI9] 



Bf 6 



(A) Aabc -KabxCnoxx(NOXniax-SNOX) 

(B) Aabs- NA-Aouis 

(C) Aouis - Ki X ii 

(D) Are - Kre x ChcxSNOX 



BI9 



Q/N 



NA11 
NA21 



NAmi 



NAi 



NAi 



NAmn 



N 
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H 1 0] 



II 1] 



910 



( 5Itet«J»J) 
I \ 
I TAUgtb"| -^1Q0 

J 01 




."YES 




-204 
I Aabs gtfa V-205 

eo7 




212 



I Aab^ Aabc h ^OB | Kab, NOXmai liV 



ZNOX. Ci>ox.Aab^?» ^ 209a 



C END ) 



!1 2] 



113] 



iai2 



I 13 



i 

I ChcfldJ t^214 

I ^ 
I ArBg"5V 215 

|sNI0X-«-SNOX-Are | ^216 





(end ) 



(17) 



14] 






YES 






1 


Es-a 1 



-408 



C END ) 



2 0 0 2 --.2 7 6 3?4 3 
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immmm xm m:^ F^—^m^) sgoqi aai2 mi? abo2 abo3 abob 

g^om^Barlf ha^^^fflTlSJfe hS^Sm bam CA26 DCOl EAOl EA05 

EA07 EA33 EA34 GB02W 
GB03W GB04W GB05W GB06W 
GBIOX HA36 HA37 
3G301 HA15 JA25 MAOl NDOl NE13 
NE15 PAOIZ PAllZ PDOIZ 
PD02Z PEOIZ PF03Z 



